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Bi aryl-alkanoic acid derivs . of both carbo- and 
hetero-aromatic types - are matrix metallo-proteinase 
inhibitors, used in treatment of cancers and metastases, 
arthritic and periodontal diseases. 
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BASIC ABSTRACT: 

WO 9615096 A UPAB : 20030402 

Biaryl-alkanoic acids of both carbo- and hetero- aromatic types, having 
matrix metalloproteinase (MMP) activity, which are of formula 

(T)x-A-B-D-E-G (I), and their salts, are new. 

(T)xA = opt. substd. (hetero) aromatic gp. e.g. of formula (d) or (m) ; 
x = 0-2; T = halo, 1-10C alkyl, 1-10C haloalkyl, 2-10C alkenyl, 2-10C 
alkynyl, (CH2)pQ or (2-4C alkenyDQ; with provisos as (iii) appearing at 
end of R6 definitions, see below; Q = 6-10C aryl, Het, CN, CHO, N02 , 
C00R2, 0C0R2, S0R3 , S02R3, CON(R2)2, S02N(R2)2, C0R2 , N(R2)2, NR2COR2, 
NR2COOR3, NR2CON(R2)2, tetrazol - 5 -yl , OR4 or SR4 ; Het = 4-9C heteroaryl 
contg. at least one atom from N, 0, S; R2 = H, 1-6C alkyl, 6-10C aryl, 
Het, 6-10C aryl-l-4C alkyl, or Het-1-4C alkyl; R3 = as R2, but not H, and 
alkyl is only 1-4C; R4 = as R2 , but alkyl is 1-12C; or 2-12C alkenyl, 
2-12C alkynyl, (CqH2qO)rR5, (CH2)sX, or COR2 ; p = 0-4; q, r = 1-3; s = 2 
or 3; X = halo; R5 = 1-4C alkyl or phenyl; or when q is not 1, then R5 = 
H; provided that any unsatn. in Q or any gp. attached to Q is sepd. from 
any N, 0 or S of Q by at least one C atom; Rl = H or 1-3C alkyl; B = 

(hetero) aromatic gp., e.g. thienyl, furyl, pyridyl or Rl-pyrrolyl; D = 
C(=0), CH(OH), CH2, C=N0H, or C(=S); E = a nC hydrocarbyl chain (substd. 
by mR6) ; in which R6 are individual, or two are taken together, either 
alone as spiro- linked, or with the hydrocarbyl chain atoms to form a 3-7 
membered non-spiro linked ring; provided that the total C atoms in all R6 
gps. is at least 2; n = 2 or 3; m = 1-3; R6 = 1-10C alkyl, 2 -10C alkenyl, 
2-10C alkynyl, 6-10C aryl, 6-10C aryl-l-8C alkyl, 6-10C aryl-2-5C alkenyl 
or 6-10C aryl-2-5C alkynyl, Het, Het-1-8C alkyl, Het-2-5C alkenyl or 
Het-2-5C alkynyl, (CH2)tR7, (CH2)vZR8, or (CH2) wSi (R10) 3 ; provided that 

(i) when R6 = 1-10C alkyl, A = phenyl, B = phenylene, m = 1, n = 2, and R6 
is on the alpha -carbon to D, then x = 1 or 2; and (ii) when R6 = phenyl, 
A = phenyl, B = phenylene, n = 2, and m = 1 or 2 , then x = 1 or 2 ; (iii) 
aryl or heteroaryl portions of any T or R6 gps. can carry up to 2 of the 
following substits.; (CH2) yCRHR120H, (CH2)yORll, (CH2)ySRll, (CH2)ySORll, 

(CH2)yS02Rll, (CH2 ) yS02N (Rll) 2 , (CH2) yN(Rll) 2 , (CH2 ) yNRHCOR12 , 0C(R11)0 
with both O aryl connected, (CH2 ) yCON (Rll) 2 , (CH2)yCORll, (CH2 ) yCOORll , 

(CH2)yOCORll, halo, CHO, CF3 , N02 , CN, or R12 ; t = 0-5; u = 0-2; v = 0-4; 
w = 1-3; y = 0-4; R10 = Me or Et; Rll = H or 1-4C alkyl; R12 = 1-4C alkyl; 
R7 = N(R2)2, N(R2C(=0) -0R3, N (R2 ) C (=0) -R2 or N (R2 ) C (=0) N (R2 ) 2 , or e.g. a 
gp. (q) or (x) and corresponding gps. in which an aryl ring is replaced by 
Het; Y = O or S; with the proviso that when R7 = a gp . (x) or N(R2)2, A = 
Ph, B = phenylene, m = 1, n = 2 and t = 0, then x = 1 or 2; Z = S, SO, S02 
or O; R8 = 1-12C alkyl, 6-10C aryl, 6-12C aryl-l-4C alkyl, Het, Het-1-4C 
alkyl, or C0R9; when Z = O, then R8 can also = (CqH2qO)rR5; provided that 

(i) when R8 = COR9, then Z = S or O; (ii) when A = phenyl, B = phenylene, 
m = 1, n = 2, and v = 0, then x = 1 or 2; R9 = 2-6C alkyl, 6 -10C aryl, 
6-10C aryl-l-4C alkyl, Het, or Het-1-4C alkyl; G = P03H2, M, 
2-M-substd. -pyrrolid-l-yl carbonyl, CONHCHR13M, or lH-tetrazol-5-yl ; M = 
COOH, CON (Rll) 2 or C00R12; and R13 = a side chain of any of the 19 
non-cyclic naturally occurring aminoacids. 

USE - (I) inhibit MMPs, including proteoglycanase MMP- 3, the 
gelatinases MMP-9 and MMP-2, and to a lesser extent collagenase MMP-1, and 
are useful for treatment and prevention of conditions modulated by these 
MMPs. These uses include treatment of osteoarthritis, rheumatoid and 
septic arthritis, retardation of tumour metastasis, periodontal diseases, 



corneal ulceration, proteinuria, coronary thrombosis from atherosclerotic 
plaque rupture, aneurysmal aortic disease, birth control, dystrophobic 
epidermolysis bullosa, degenerative cartilage loss after traumatic joint 
injury, conditions leading to inflammatory response, MMP-mediated 
osteopaenias, tempero mandibular joint disease, and nervous system 
demyelinating diseases. 

ADVANTAGE - (I) have good (up to 90-98%) oral bioavailability, 
contrasting with prior art MMP inhibitors. Peptides also are metabolised, 
giving short half lives. 
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i - 8teo?#£*3-#-r* ; 

* 2-ioM|(0 7H-;v; 

£#3trL. 7 tit 2 - 5 m<D8tm ; 

* ^D7 >; -;i/-r*^ — *. i vl H N g/\f a7';-JWli4- 
9fi^3Hi:^ft < t * li^N, 0 ttzltS^TvM^t S-g-^U gC7;u?- 
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* T i;-;W-7»^^;K tit, ^T';-^^li6 - 1 Oflf^H 

*- (CH2) ,R', ttt, t tiO ttzit 1 - 5c7>g&-C&oT. R'fi 




\ 

R 2 O R 2 O R 2 

I II . I II I . 

N C — FT • N C N — FT . 
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£ £ &c % 

ulio, l ifctt2f*D ; 
fflU R 7 # 




n* s 2T^oT ti«0T*i»^ x 14 1 S * tt 2 "C* _»> ; 
*- (CHi) vZR% iiC, 

v fi 0 $ J± 1 £ v> L 4 <oWE$k~Q$> *) ; 
*s J: & 




6^Lioi^f^7';-;v; 

^fn7V-Jl/-7J^;k SET" U-ZUgBfl-fcU -9-00 



(9) fcSFP 1 0- 509 1 4 6 

fi l - 4li^^^^r* ; 

-C (0) R\ R 9 IS 2 - 6«(7)r|^)7;H)K 6-1 

0fl«^7'J-;K 4 - 9m<D}K%£'J?% < £ *> 1 1<0^ O^fcliS^x 
Dj^^Ft ^-g-tr^-rnT'; -;W £ £ liT - ;u (I£7 'J - ^g&^Ji 6 

- 1 om<D0tm*-£&-tZ>i)\ 4 - 9l@<7)^Sg£^# < £ H@c7)N 

4l@^^^^i-^) ; 

«fc »9 £&f¥^<bil^£ *i % 
liU 

-R 8 #-C (O) R*X~&2>m&, Z li- S - t tzli-O- ; 

- Z^ s -0-T'$>^,^, R 8 !i- (C,H2,0) f R 5 TtJ:<, 

2T4oTv^0f*^|^ x Ji 1 tfcli 2 ; 
*- (CHi).Si R*V iit, 
wlil it v> U 3 ; ^.fctf 

R 10 fi 1 L 2 j m<vR%<DT fr^r^ZUL ; 

BrSfcJ:>K - (CHz) y C (R 11 ) (R 12 ) OH, - (CHO yOR x \ - ( 
CHO ySR lx > - (CHO yS (0) R*\ - (C Hi) yS (0) .R 11 , - 
(CHO ySO.N (R 11 ) - (CHO »N (R 11 ) 2 , - (CHO yN (R 1 
x ) COR 12 , -0C (R 11 ) 2 O- (cicik, pmfgnmiT'J -;HRfc*&<frL 
Tv»*) s - (CHO yC0R x \ - (CHO yCON (R 11 ) (CHO 
yC0 2 R x \ - (CHO vOCOR 11 , -Anr>, -CHO, -CFj, -N 
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y 14 0 - 4 ; 
(e) Gli-POiH^ -M, 

ii O i ? r ri 

— C-K-C-M . — C-i_jL-„ , ^A n > 



Mli-CO.H, -CON (R 11 ) .*fctt-CO.R"«L;JJJ:tf 

6. ^ s -C0 2 H-C^l>M^2(cfS«<7>>fk^ o 

7 . A 




(n) 1 0-509 1 46 

1 0. IGi-v hA'-COiH-C**!!**? fc|Bft04fcfr*&o 
1 1 . mrtU-C&oT ; 

l 2 . 5t : 




13. ra* t 2ifcH31f*cT; 
tfoJKfcfiURL fluids 1 o<olR'l±i4L^I^S^^^ 

««J«U-CV>*^ &&vM*2oc^R 6 #S!ji£}?|J&L-C, lo<7>gR 6 fi&£ 
ad* 

1 4. m7!> s l 4 fc»4 2"C*-3"C ; 



(12) 
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1 5 . mEJ--y htf 

£-(H 2 . a R 6 a C) c (CtfaHa.Jd-l £-(H 2 . a R 6 a C) c (CR 6 ^.^— ; 



[5t4>> a it 0 . 1 £ tz it 2 ; b it 0 i fi 1 ; c it 0 $ fz it 1 ; d tt 0 £ »i 
1 ; c + d fi 0 £ 1 ; e »i 1 - 5 ; git 3 - 5 ; i it 0-4 ; kliO-2 : 
lR 5 ^!tlt(iO, I4fcli2 ;UliO, S i fcfiNR 1 *gL I 3-^R 14 »i& 

silt, mr<7> 

u i7';-j»ii6-ioi^i^^tn; 

* TV -JV-S&TJl^^K CI CL T^^-^^^fi 2 - 4^<7)m 

* 6-10iWR|^79-Jl/; 

* -co R 2 ; 




;-(H 2 . a R 6 aC)c jpR 6 aH 2 - a )«r-: 
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*-cOjR 3 ; 
*-CON (R J ) 2 ; 

* - (C Ei) t R\ 

tiiotfciii-4 ; £ i 

*- (CHi) v Z R\ £ C1K> 
v HO Ztztt 1 - 3£>SgCC&-^> 

za- s-ztitt-o-zg.-?] 

16. *t: 




fi l ifcii 2 ; 
e ti 2 2 3-e**] 

V y * * J 9 n :/n r 7 - -fe* IMf&ltttft' &£&J&$&o 
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2 o . i»n^oiiit$,si*i 1 8 Kmrn^mo 

2 l . -fl£5£ : 



2 2 . ^ift^l l-5> 13-22, 2 6, 31, 33-34, 40-177 
, 1 7 9 - 1 8 1 , 1 8 3 - 4 4 4 <Dit&®m* hMftZ *i&1t&®X~&&m& 

1 9 6 4 - [4- (4-^DD7i-*) V 

1 9 7 4 - [4- (4-^nn7^-^) 7 ^ - 
;v] - 4-*4rV-2S- (7i-;vf* 




o 
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198 4 - [4 - (4-^op7^-;P) yx.- 
;u] - 4-t*v-2R- (7iL=-)Vi-* 

1 14 4 - [4 - (4-^ nD7i-Jl/) — 
*] -4-**V-2- (3-7x-;^ 

115 4 - [4 - (4-^nn7x^jl/) 7x- 
;u] - 4-t^V-2R- (3-7x-jb 
yn y* >^ 

116 4 - [4 - (4 on y^-)V) 

JW] - 4-t*V-2S - (3-7Ji-;b 

144 4 - [4 - (4-?rJU7jL — )l<) 7jl — 
;U] - 4- ^"^V-2- [2- (3-N, 

145 4 — [4 — (4-^no7i— ;U) 7 jc :=. 

- 4-t#7-2S - [2 - (3-N, 

1 4 6 4 - [4- (4-7DD7i-jb) 

;U] - 4-t^7-2R- [2- (3-N, 

8 5 4- [4- (4-^>fM^v7x-H') 
7^-^] - 4-t^7-2 - (3-7x 

8 6 4- [4- (4 -^>^-;i/^-^r->7^^;P) 



t 



" ) 



8 7 



9 9 



1 0 1 
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•7^-;l/] - 4 ~^^y- 2 S- (3-7 

i ^-Jl/7*n tf 7^7$ 
4- [4- (4 - ^7^ x. 
7 jl-JU] - 4-^^V-2R- (3-7 
x-ii/ynt";!/) 7^7$ 
4- [4- (4-^>yw*?/7xr^ 
7^-^] -4-**7-2- (3-7^ 
— ;L'7'n 7^7B£ 
100 4 - [4 - (4 -^>-7;b^^-> 7i 

7^^;b] - 4- ^-^7-2 S- (3-7 
^—)V-/u\d)\y) 7^7$ 
4- [4- (4 -sOV)V**z,7^ - x/) 
7^^i;b] -4-* + v-2R- (3-7 

4 - [4 - U-^nn^^^jw) 7 j. ^ 
;u] - 4- ^-^7-2- (2 -7*;i^ ^ 

4 - [4 - (4-^Dn7j: 7i - 
- 4-4-4V-2S - (2-7*;i^ 

4- [4- (4-^un7i-;u) 7^- 
-4-i^fV-2R- (2-7*;v-f 

294 trans-5-[4-(4-7on7i 
7x^MW-^] _ t r a n s 
-2-7 x-ji^f ^•-y^D^>3' 7# ;i/ 



2 6 7 



2 6 8 



2 6 9 
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296 (IS, 2R, 5S)-trans-5- 
[4- (4 nn 7x-*) 7x-M 

;w ;u] - t rans-2-7x- ;P - 

297 ( 1 R, 2R, 5R) - trans-5- 
[4- (4 nn 7^— )V) y x. — )Vli 

- t r a n s - 2 -7x^jl/- 

298 trans-5- [4- (4-^dd7x 
•=.;u<) ^ 3L — ji>-ti)Vi&~)V] - c i s-2 
- ( 2 — > h ^r->* 7 jl — 

;*) xjs<> ? y ft 

299 (IS, 2S, 5S)-trans-5- 
[4- (4 — ^ D □ 7x — ^) 7^ — ;l"?!7 

;t> ^— )!/] - c i s-2 - 
jb**^.;u-7 i — -> ^ d ^ > ^ > 

3 0 0 ( 1 R, 2R, 5R)-trans-5- 
[4- (4-^DD7xx;i/) 7i-il-A 
^] - c i s-2 - ( 2 - * -> 
ij )V^ — )Vy — %/ >? n s<y ? > 

360 trans — 5 - [4— (4-^UD7x 
7x^j^;v^ji,] -trans 



361 (IS, 2R, 5S) - trans-5- 
[4- (4-^ou7xz^) 7xr.jl,A 
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;u] - trans-2-7? )Vj ^ 



3 6 2 



( 1 R, 2 S, 5 R) - trans-5- 
[4- (4 -^D07x^jV) 7x-Jl/* 
- t rans-2-7^ ;u-f 5 




£R 6 -ffi&S ^/c^T^^r^^n^- js i:Rjt?tT, 
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b) - (C H2 ) tR\ ££K> tlil-5«^oTvR'li^TO 
1) JgiS*ttjft<7>#«ET-r\ 



R 6 li- (CH 2 ).ZR\ v*il* ZttS-e&oT, R'tt€ - 1 0 

2 6. -«E^Ki:^\ WT©Ii: 

1) 



<Qhh(^-CH 2 CC0 2 H 



*r 8 s HiEK?^^ jfrg<z>#jni£sfc»*#* : 



R 6 
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.CHO 



Tli^ny>, x I* 1 4 fcli 2 % JSitf 

R 6 tt- (CHO «R 7 , -il*. tlil-e^oT, 




2 7. -ttfl9^ftF»wt£^ % KTClig : 

1) T^x-f^-0R\ AA s 7x^;v, x* s l^Ji2-C|)cT, Met 
5t : (T).A-Met <7?«^JK * . 
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X-< >-C-CH 2 CHC0 2 H 




2 8. -«ftGC^\ WT?)II: 
1) 





(22) 
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x li l S »i 2 , is J: V s 

R 6 li- (CHO ,ZR', ril:, v«t(K Z fi S , £ J: tfR 8 it 6 - 1 0 ® 
^I'OT'J-JK * fcliTU -A/ 7 /Mr A* (l£7 U - )^^fi 6 - 1 2 1@CD^ 
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KthMtt^ 1994 # 1 1 B 1 5 B CtUK^il^^O 8/ 3 3 9, 8 4 6^<D-^ 

ajyt-K (S'J£> MM P — 1 ) > Xl>n^ v> /Df^-^'J * 

^-^f, b7>v>> ifctlMMP-3) , J£<7*-r-J£A (SU^s 7 2kDa 
-b*5ft-t'^diMMP-2) i3«t^-b-9^^--fe*B (SU£> 9 5kDa- 
-{f^'-f-j — -if $ (2MM P — 9 ) Sr-g-tfffi»i> K 

•7x2 7-4 i'-lKDy r o Z.HhV>MMPli, TIMP (Tissue Inh 

ibitor of Metal"! oProteinase ^ n 7"o T"-f i — WMif&M^M) ) t LT 

V y **fifc*83b #fcjBx.f . MM P — 3«ri^Cltl^OMMP<7)^St^(i> 
MMP- 1 fei^MMP- 9©rt SffeOMMPCtt-Tfc'f > ■ tf**< in vivo) 
7 ^ ^ - t (A Ho, H Nagase, Ar<:h Biochen 

Biophys., 267, 211-16(1988); Y Oagata D.3. Enghild H Nagase 3. B 
iol. Chem., 267 3581-84(1992)) 0 ^< LT, sa#J#i&14<a * - K»;JU 
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MM P — 3 li.x?;**-4f<&r£ §ife<07n^>f :f-^ortH14IB*aBl 
*£J»fL, ^fS-flTCta CI fc5&«$R£3*lTn& (P. G. Winyard 

Z Zhang, K Chinctoick, D. R Blake, R W. Carrell G., Murphy, FEBS Le 
tts., 279, 1 91-94(1991)) 0 t 

i 

mmp- 3(Dm.mMti. wynf>f <dpi m&mm%](Di"<)i'*® 

oti^?n*ifx.^ilT^So i*lt>(2> a) £?£1&IK3i!2E (Woessnert,, 
J. Biochelogical Chem., 259(6), 3633-3638(1984); J. Rheunatol . , 10, 852- 
860(1883)) N b) ISI&IHJIB U T>*3"f- ( D . E . MulTinsfc, Biochim. Biophys. Ac 
ta, 695, 117-214(1983); Arthritis and Rheumatism, 20, 1231-1239(1977); A 
. rthritis and Rheumatism, 34, 1076-1105 (1991) ) % c ) %abL0.&fflm$: ( R 

J. Williams^,, Arthr. Rheum., 33, 533-41(1990)) , d) IISMSiMR. Rei 
ch£>, Cancer Res., 48, 3307-3312(1988) J: TF L M. Matrisianii, , Proc Na 
t* 1 Acad Sci., USA, 83, 9413-7(1986)) , e ) Mm$iM ( c . M . Overall^, 
1. Periodontal Res., 22, 81-88(1987)) , f) ^flg^ifti^fb (F. R . Burns ^ 

Invest Opthalmol., 30, 1569-1575(1989)) % g ) (W. H Baricostj 

, Biochem. J., 254, 609-612(1988)) % h ) 7fU - AttMHE4ti£9ttjft* 
60jg»RAlftjE.(A M. Henneyt,, Proc. Nat'l Acad Sci. USA, 88, 8154-8 
158(1991)) N j) IJiJlJiUg^iftM^m (N Vinefc^oO. T. Pcwell, Clin Sci. 
, 81, 233-9(1991)) , j ) ffl^n 

>hn-;i/ (3. F. Woessnerf,, Steroids,. 54, 491-499(1989)) % k ) ->'.X h 
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P7 ( A - Kronbergert,, D. Invest Dermatol., 79, 208-2 

11(1982)) x fciOM) n*14IW»*««<OS14* > Ii'5S*- jfc£Kfl>£*<tt» 

eurochem., 50, 688-694(1988)) fc^fro 

OA) > IftttMfiSV (R A) £ J: tfflk jflUE14l»!5ife»i. Bflgpsifc't fcit^Tift 

5£>FJ (NSAID) ^^i3ctO f «*t?r$iJIN)-r^^ft^^^* 1 '"^^^^^ ** 



-■eAfci^B (#*> MMP-2iJ:D t MMP-9) ^n^OiSfiSW 
^i^Ct^it^LWo ^WfwW^KIi, Biochimica 
et Biophysica Acta 695CL983), 177-214; Eur. Respir. 3. 7(1994), 2062-20 
72; Critical Reviews in Oral Biology and Medicine 4(1993), 197-250 

3*>K % ^7b'J*;^^^^07 , nf7-lfSSSJTIMP-2 (§E3») 
|Cj:*«lil^^hyy^^«0»»OB»tt**i**BJt^ (Cancer Res. 52, 70 
1-708,1992) „ T I MP - 2 tt*«UR^JB«»*l»flP»ft*fi*-ra (Science 
248, 1408-1410,1990) ; c ^?ittV^ 0 ISI&fcO^T it. Annals of the N 
ew York Academy of Science 1994, 222-232 £#BB C ? ^fiSl^ h U ? * 
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X* ? ^yoxT-•^fla«^PJ^ '*?-?X?vh (batimastat) ^ flftl^F*!^ L 

fL (Cancer Res 54 4726-4728,1994) , t > 0MU&ftH***-*-&7 •> * <0 
£ 5*5 T* (Cancer Res. t 53, 2087-2091, 1993) £ t 3 *l?fco 

it&ty&x tfmmt&m<D®.m\$wo-A - 9321942 Ktzmz tix^Zo 
m&®im*mmzi£. mm&mzfeML, mmfommzmmL, mmmmm 

^#I^W^i-^>^< o^ijf^^^f±i|#i^{±lM^^ (ffUAtf. WO-A-9 5 
19965. WO-A- 9 5 1 9 9 5 6, WO — A— 9 5 1 99 5 7, WO- A 
- 9 5 1 9 9 6 1, WO- A - 9 3 21942, WO-A- 9 3 2 1 9 4 2, W 
0-9421625, US 4 , 599, 3 6 1 f ;US 5, 190, 9 3 7f ; 
1993^ l 2^2 2BK&H**l*EP 0 5 7 4 7 5 8Al ; 1988^ 8 B 3 B K4t 
m 3 Ktz E P 0 2 6 4 3 6 A 1 ; £ «fc £fl9924f 1 2B 3 0 H C^SJ^E P 0 
5 2 0 5 7 3 A 1) o zlflh<Dm^<DBt LWfc^fi, -^KMI&lgfl^Sfcg 

fi^^o %<Dmt LT, /^^--v^^y MiWO-A- 9 3 2 1 9 4 2 KfEi^ti 

&£ffi?> 3 - "7 ^ y J: If 4 - if t 'J -o-f ;wg&®^ #t 

ifcjS^J, fjtJfll/h^*^ ifi&ifc&k irtif^J, MM**, «£'J Svf-aK ^ 

J: If fit 3 V^xn- JHfiLjfo&Jt LT^t^^ie^? tLTu^o itL^<^^-f *U7>£!] 
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fat LxntrnztLX^Zo 

#k> *m<%nm3, 7 8 4, 7 o i^-»ix vm&*ii3m-r%>tztb<o 
$> ^,m<ow^ s at: ^* ^ ;i/ -f n tr * > mt&mm* lx v> * e cm. h <oit& 




o 



7i>77i> 

R C Childi^, 3. Pharrn. Sci., 66, 466^76(1977) {J % 7xV/7x>m> 




K K Kameot,, Chem Pharm Bull., 36,2050-2060^5 X V s J P 6 2 1 3 2 8 



Q8) If 3t¥ 1 0-509 1 4 6 




X = H> 4' - Br, 4--CK 
4' -CHi 2 ' - Br 

H Cousset,, Eur J. Med Chen., 22, 45-57 (1987) tt , 

OH <£^*> <jf V-L ^ .OH 





X = H. CI, Br. CHaCK F *5 ± if N H a 
ToKo^yi^tbltt] 9 5 7 7 5 0fli, * *ttO«IB> ^ L 
M. A El-Hashsh^ Revue Roum Chim., 23, 1581-1588(1978) # % JjlT<0 If 



(29) 
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T Kitamura b<DB*m&ftlhgm& 4 - 6 5 7 9 5f (840404) ^ T(0 




R ' = 1 - 1 0fl<JKJII<!)7;K* 
K-f yB#MF$&2 8 5 4 4 7 5 -f-fi, +Mflct L"CWT<OM**«ffl LT^ 

& 0 ge7 *— juattt«ft**iT^*^ 0 




o 



A Saimiout,, Egypt 3. Chem., 15, 311-327(1972) £ J; 3. Couque1et£> t B 
ull. Soc Chim. Fr., 9, 3196-9 (1971)^ )>XT<Oi><D*<5#>tz1b%>m<0 *JT fi> 




R > » R*=7;i/*;K ^ > i? )V. H 
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(T) xA-B-D-E-G (I) 

tUiifcli^fn^tKjgS'^t, N * l A 8R K is »t * S i £0 v»-f *i*fctirfr 
R§Tt>ft*<> 

; - (CHO P Q (iii:, p fi 0 Sfclil - 4 ; ^JrC^-T 

;u^r-jb-Q (riC, SE7**-*aS#f*2-4ia<J5#*,fc»)*4) *fcfc* 

-CN, -CHO, -N0 2 , -COjR'v -OCOR 2 , -SOR\ -SO2R 
\ -CON (R 2 ) ^ ^ -SO2N (R 2 ) 1, -COR 1 , -N (R 2 ) — N ( 
R 2 ) COR', — N <R')-C0tR\ -N (R 2 ) CON (R 2 ) 2, — C H N« 
, -OR 4 , ^ia-SR^^^Slfi^M^^o Z*lb<D&.K&^T, R 

or v -^-7M;^|t ; R'ttr/i'^f/K 7'J-;k ^ra7';-;K 7 
V-;w7;i'*JK S ^fi^-rn7';-^-7>^;v«r^L ; R'fiH, T)^^)V 

7/u^-/k 7;u*-;k ^htmk 7->jk * fc^/i/*!^*. 
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-K3t (I) fc*v»T, BliN, 0*fc»iSOl-2*«>K««-r*3f» 
(I) D(i 

^ ^ / H ^c^" , ^C=N0H , or ^C=S 



, 3~7*******> **^lib) 1*0*R'^ £*>!*<> 

ft ^ic^ t< 3-7 ****** *• *fc*l******<>*ntt2* 
ft: li 3 T* o T > R 6 iifc&©&m (±1-3 * * - R ' * * *** * 

• T**As tit, HA^'; M'7x.K^, b*-* h*V7*-f 

m4«lT*ctn*«2t4*i^ x li 1 *fc»*2 : 
*TV-;K tit, illA^X7 h#7x^t49, KB*-* ^^x 

■c**»-fr, x t± i ifcii 2 ; 



(32) 
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* t >; - ^H&t ;u^r - * ; 

*- (CH.) «R\ CICIC. tliOlfclil-5<OlMoT> R 7 I±^T 
*N- 7 9X"{ 5 K-f JU ; 

*N- (1. 2 * V>->*5!7 fl/sa?*W ^ K-f *») ; 

#]Sr- (2, 3 -i-7 * -s* 5 >W ; 

* N - W > K v ;v ; 

*N- ; 

* l, 2, 4 -^r/'J * ; 

* r ^ K ; 

* ^ y ; 

* ^7 v r ; is <£ xf 

* r< y ; 
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*- (CHO vZR\ v f± 0 t tz it 1 - 4 <7>g£[T% ZliU 




* y ;u 4r )V ; 

*-C (O) R\ iit> R 9 f*4>£ < t ^ 2«^|«)7)^ 

iu 

-r 8 #-c (0) R'-e^si^ z&s£tz\*o-c$>y) ; 

* h 7 fl^ } ) * -flt&T )V^r 

gKJ:*K - (CHO vC (R 11 ) (R 1 ') OH, - (CHO .OR 11 . - (C 



C34) 1 0-5 09 1 46 

HO ySR*\ - (CHO yS (0) R*\ - (CHO yS (0) jR u > - ( 
CHO ySOiN (R 11 ) 2. - (CHO yN (R 11 ) 2, - (CHO »N (R 11 

) cor", -oc (r 11 ) :0- (£/iu mm.n%.?i*7 v - ^m^B^L 

TV^) . - (CHO yCOR 11 , - (CH2) yCON (R 11 ) - (CHO 
rCOiR 11 , - (CHO »OCOR u , -^n^>, -CHO. -CFb, -N 

XiiX<, -Till. ; R 11 ltHttzlU&ffi.7)\<*>\"k ; 

IH&&L7 )\<*)l'*mi-o 

(I) K£^T, Gli-POjHi, — M> 

O /\ O H R« *Vj N 

II \ / II I I / w 

C N g M , C N g M r ^Ss. / N 

Wftt^fcSU iit, Mfi-CO*H, —CON (R 11 ) ^/ctt-CO* 
R 15 £gL, R 13 »2 1 9ffi?> 

. Child J. Pharm Sci., 66,466-476(1977)^ >0 frBBftK, 4ieK ftftfc 
M M P IE#fSrt4 * M 1" 4 <b#te »i fl^- <D "7* n vi' * y m i it it Bfr*g&55- a* * «9 0 
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^--T* £ i: <fc »9 

Hlli. 40mg/kg (po) ^W»U*BDFI^^: 
iJ»t*B 16. F 1 0O*K»<SiM>Bi***i'J* r 97-C**. 

|B2li. lOmg/kg (po)^W^UiBDFI^^ 
B16. F 1 0<Ol»«)WS^t^77^Jo 

H 3 14, 40mg/kg (po) t(D*%lM^*SiB a 1 h/c n 

u/n u^?*os kov - 3vM.&<omm*7F-r?y y?$>z>o 

(T) xA-B-D-E-G (I) 
[5*;*. (T) x Afi : 



C36) 
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h IrTo IMTIi, MALT, vnd**> ( 

-F, -CI, -BriiZf-I) ; l - l 0-B©#3f©7/u 

^r;w ; l - l O-fio^Sfeo^n T)i>*jv ; 2 - l Cf@o^^<7)T^^-^;w ; 2 

- l oflio^OT*^-* ; - (C Hi) pQ (iiC, p lio l - 4 o 

- 1 Oi^f^T'J-^ ; 4 - 9m<D&tm&£Wp% <th li<DN, 0^/; 
liS^foJI^^Af n 7 .; -;K-CN;-CHO:-N0 2 ;-C0 2 R 

; — O C O R 2 ; — SO 3 ; — S Oz R 3 ; — CON ( R 2 ) 2 ; — S O 2 N (R 2 ) a 
; -C (O) R 2 ; — N (R 2 ) 2 ; -N (R 2 ) C0R ! ;-N (R 2 ) CO.R 3 ; 
-N (R 2 ) CON (R 2 ) 2 ; - CHN< ; - OR 4 ; ii^-SR'J:^^^ 

R 2 fiH ; 1 - b'Maipt^viT )V*r )V 1 6 - 1 0M<DT 'J — >U ; 4 - 91®?)^ 
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7'J-^7^JV R7y-*«»tt6-10fl©j***-fir*rU 7)\> 

*)V&$ni l - 4 m<v KM* ; l/:liAro7 , J-;v-7;v+;p (c: 
vltc. g^^nrV-A-gBteUM -9'(i<7)^^i3J:O f /^'3:< £ l<f@0DN> Of 

o 

R J li 1 - 4 1®CDM^tOT;V*JV ; 6 - 1 01®^^ 

C7)7-V-^ ; 4 - 9«c^SEj3j:ov^&< t t H@cON, 0 £ fi S nig-? 
^^^rnr 1 ;-^; T'J-^TJ^^ §7'J - ^IrlS^Hi 6 — 10 

RUtK ; l-l 2-f@<7>^<7>y;i^;u ; 6 - l om<DR^<r>T D - ; 4 - 
V-jp; tU-^tju^^ (iiC, |£t >; 6 - l o H<7>i*5jf 

U i7^Wiil-4i<7)^imt4) ;AfD7>J-^-7^f 
(i^ic, iAfD7 1 J-JWli4 - 9m<VR%&± Wp%< t lliON^ 

- 1 2mv>&m<vT )^r-)v ;2-i 2m<Dmm<7>T)v*-)\, ; - .(c,h«,o 

) rR 5 qlil-3, rlil-3-C*oT, R'tiH (ffi t q f* 1 iik± 

) ^ &&VM3R 5 l - 4H<^^?}y £ ?tli7i-;wc$,i,) ;- ( 

CHj) .X s li 2 - 3 "C&oT, Xtt^n^-^ifc*) ;t7t<i-C 

(0) R J £ic-ro 

■ftL^N, o t tzttsfrhmxhti. x-e^?ii4f^i<7)t<io, life 



C38) 
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it 2 

(I) fc£V>T. Bit 




H 



.C — NOH , ^^C=S 
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* : a) 2^<7>&R s #*iHrU ®2«aoR , .** , ie'&tfca^fcx 

HJK^&ntf 2 Uli3TioT, R 6 ffi&gO&mfi 1 - 3 c7)g&-e&&„ 
R 6 ^K£tf &^<^3?t?>gcfi^# < £ & 2 -C&fco 
:&R S fi, ^fe&LT. 1) -14) tUtlT^UhtSt^ii^SP 

1) R s *l± 1 - 1 OG0>K!M9>T ft* -!>Tl>X»o ffiL. iLAJ-- 

2) R 6 *{±6 - 1 0i^i<7)7'J-m-=ttJ:K mL> tLAA- 

3) R*S(i4 - 9«<7)^^<t^ 5 5:< ^ 1«^N, OifcliS^fal 

4) R 6 Sf±T V -^T^^f^TJbcTt <tv> (gE7';-.MS5SHi6 - 1 0-B 

5) R'ili^fDT'J-^-T^^^^^tfcJ:^ (l&^T ° T 9 - ^ffi 
5H4 4 - 9i@0^43 < ki> 1#?)N, 0 * tcfcS^Tv 

7 A'^A'SMHi 1 - 8*©lfc* *#*"*"*) o 

6) R 6 *I4 2-1 Oi«il^)7*^^K*oTy^o 

7) R 6 gl47 i;-/W-7JV^-A'-CJboT'bJ:^ (SET'J -^«R»I±6 - 1 

8) R'il^rn 7'J -JV-T^^fioT «fc v> (|Afo7'J-^ 



00) 
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9) R 6 gfi 2 - 1 0'f@oM^<7)7;v*-;i'-e3)o-c& «t u> 0 

10) R 6 S»iT';-;u-r;u^-juT'^>or^«):v^ (Set y -^g&frtit 6 - l 

12) R 6 gl±- (CH«) cR 7 <U*0SfcfcU-5O»SnNfeoT, R 7 ii, 
&7£0 




) 





13) R e g&- (CHO ,ZR't*oTU<^ vttO Sfctt 1 ^ 

t4<^S^-C*i9 ; ZJ4-S-, -S (0) -s -SO;-, $£zlt-0-*m 
L ; R 8 li> :&§*<^ 1 L 1 2#<7> J 0t^<7>7 Jl^W ; 6 L 1 O^^Jt^ 
07 V ; 4 - 9fiOlft£i3 J: < i: <b ll^)N, O i 14 S njE^ 
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&S^Tz>m**&fr, T^Wlii -4i^i^ttS) ; -c (0 
) R 9 (R 9 Ji2 - 6fi^|^)7HJK 6 - 1 Qm<OMM<OT V 4-9 

;K f /cfiTV ->7;^;v (fcrtfU 7 'J -^HBfrfi 6 - 1 OUco^^^ 
-R 8 #-C (O) R 9 T^^^^ % Ztt-S-f *li-O--C&0 

» 

- Z^-O-T**^,^, R'li-C,H»,0) rR'T*oTU< 
„ g. r^Jr^RNiffirfB^il^CT^K) ; 

14) R'&lt- (CHO wS i R l, ,t*oTU< v iiC, wlil4^L3 
<^>it, R 1 0 fi 1 & ^ L 2 #oR^c7) t )V * ;b & ^ 0 

iPxT. Tf 7t{iR 6 ^<7>Ty -JUf rfrte^^nr V -^Wfrtt, WtM^J: *) 
. fr<D, - (CHO y C (R 11 ) (R li ) OH, - (CHO ,0R U , - (C H 
0 »SR l \ - (CH;) y S (0) R*\ - (CHO yS (O) jR 11 , - (C 
HO »SO,N (R 11 ) - (CHO yN (R 11 ) - (CH,) y N (R 11 ) 
COR*\ -OC (R 11 ) 2 0- (iil:, MSe^M^liT V -/H&fcte'&LT 
, - (CHO »COR'\ - (CHO yCON (R 11 ) - (CHO y 
COzR 11 , - (CHO yOCOR 11 , -/sufy, -CHO, -CF*> -NO 
2, -CN^JrC^-R 1 ^ 

4 ; R^fiHf tcit 1 -Am<Dm.%<OT***>*n\* ; R 12 fil-4^^^C7) 



(13) 
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— «5S (I) K&^T, Gli-POiHi, -M, 



0 *H R 



13 



C N C M t C N C M 



-A 



H N— N 

w 



N 



ClClfc, MI4-C0 2 H, -CON ( R 1 1 ) 2 4 fcJ4-C 0 2 R 1J 
„ R lJ lil 9 tt^fllttOX^K^CAT^y -URSt (I) 1*3 

$f£L04, 1 - 1 2«©#*^T***-*fc|iT';-A/TA>*A' (T'J-^ffl 
5H4 6 - 1 OHoRI^^tLs T^^g&frtt 1 -4^<*>^£^£-f&) 

. R 4 I4 1 - 6l@<^tlt<7>7;u3r;K £fc»i^>v;i'-c£>&o 

B^f4#£ t < f4, 1, 4-y ^-vy$tz\t 2, 5 7 * >^t-& 19 > 

SR 6 J4#£ L < li&TO 

1) 7'J-^7JK;v^ iiC, T'J -;U§5^I4 6 - 1 0#<5D^^^L 

„ r 1 - 8t(7)iimtSo 

2) - (CHO tR\ t 14 0 S fctlt 1 - 5<DlWoT, R 7 J4 

3) - (C Hz) v Z R\ v 14 0 i fcli 1 - 4 Z.f4S 4 
(40T*oT N R 8 f4 6- 1 0-(@^>M^OT';-;Wi^f4T'J-;i/7;V^;i/ (fc 
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jv^ii i -4fioRimta 0 

2) - (CHO xR\ ZZK, t Jil -3<7)S^CC*o-C, R 7 JiN-7* 
JV^f 5 >M JV> N- (1, 2 -1-7 9 U>-J* )V>K*W ^ A/) , N- (2 
, 3 --T7 9 V>->-*JU5K*->-f 5 K-f ;P) > SfctfN- (1, 8-t7^1/> 

3) - (CH«)«ZR\ iii:, v fi 1 - 3 <7}ggu ZliS^ot, R 8 

#TO#-cffl^a rr;w*;H &&ffllSf;iu I®, ^fl&SL ^t£i3«fc tf^stifc 

If, - (C HO »C 1 > -CF3^J:0 ! -CeFn<0-i 

(i) ©Biii, «&*>l< mm&^&mttz&^TV^mm^ 

Lfc<fc*«fc-$ 4ifc*3l iri 1 *^ **i/MiAfc<fcy J B8l*«Mi*t«j 
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-tt* (I) e«v»T, AfeJ:O , BiR»i04L<tt'tit-rJi7*-A'4fc»i7 

o 

C— OVOF^-CQsH 
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-C U -Br t fc\i I) -efc&^K JbSV^ii-f^-OR'-CiSo 

R 6 #- (CHj) tR'-C*^-^ (I) ?>#2 

tvWk#»»i. 5© t **■*-*•' R'tf- (CH.) vZR't^-te 

(I) Lvvffc<gr«itt, 1 -4<*>S£#Ovi5*U r -S-i tzit-O-t L"C 

oz****. R 6 #7** (I) <&Jff4LvMfc**tt, ^ T;v 

iiL^M^otfi^liuenf^wt ; m#3tUI^ 2^ 

-jfts* (I) oM«U;mi) s lt-*i)^ R s S»i^^Vfa^*fl|fifeL 
**J*-*-**S **V^il^R 6 ^»iaALfctt^-C*oT«^*^f 
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|-(H 2 *R 6 a C)e jCR« a H 2 . a ) d -| (F\*) a tfH) 2 . a 

(R^)a^)2-a 



>-(H 2 ^R 6 a C) c jCR 6 a H 2 . a )d— ; 
(Hj-bRPbC) (CR 6 b H,. b ) 



j-JH^R 6 ^ (CR 6 a H 2 _ a)d -| (R^> a ^) 2 -a 

(HvbFPbC) (CR 6 b H,. b ) ^(H^bRSbO^^iCR^H^b 



Mi 
/X 

s u , > (R v 6 ) a (H)2-a 



>-( H 2aR 6 a C) c jCRVw^ - 



(HLbRPbC) (CR 6 b H^) ^(Hj^RSbO^^^bH^bh-^ 

P )k \==^(R 14 ) k 




[it*, a 14 (K 1 J £ J4 2 ; b 14 0 S tt 1 ; c f4 0 * £ f4 l ; d »4 0 t »4 
1 ; c + d 14 0 £ £ »4 1 ; e (4 1 - 5 ; f f4 1 - 4 ; g 14 3 - 5 ; h (4 2 - 4 ; 
i o - 4 ; jJ4o-3 ; kt4o-2 ; R°£<v-&nm* o , i 4 fctt 2 ; utt 
O', Si fcttNR'fcSL ; z(4l i fc<4 2 ; #£R 14 tf&SL LT. 1- 
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7^-^53-^6- 1 o^o^flfc^tTa) ; 2 - 9^ct)R^ot;w^-;i/ ; 

W* s 6-i oi^tmts) ; 6-10M 

^tv-^; -cor' ; -co 2 r j ; -con (r j ) 2 ; - (CH J ) t R 7 ( 

ZZK, t \±0 ttiltl - 4 (DM 1 ®.) (CH:) . ZR 8 (CLCLK, v 

(±0 t fzit 1 - 3C9g$tT;$>oT, Zlt- S-$tHt-0-*mi-) J: 
^£>S#iSft£o R\ R 7 & JrtfR'liTiirK^L*: £ is 19 -C&£ 0 ] 



a> b> c, d, (c + d) ^ e> g, i, k> R s &<0^ftgu U\ 
£ J: R 1 4 it M I E t it 19 -C* & ] 

1 W±(Ott^*R 6 ^Miin^<^Bfie;^ra^--r^-^ <I) (Oi'jffH 




;-(H 2 . a R B a C)c jCF^^a.Jd-; 
(Hi . b & b C) (CR'bH^) 
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O 



C0 2 H 



[M> «*xlil**:tt2 ;*»*T<0 1ofi. A*J:O r BStfc«>n<0«#J& 



1 9 6 4 - [4- (4-^nn7i-;V) 




O 




1 9 7 4 - [4 - (4-^O07i-*) 7j^V] 
-4-**V-2 S- (7x^;l-fi^f^) 

1 9 8 4 - [4- (4-^007x^) 7x-^] 
-4-t^7-2R- (7i-JVf^fJl') 

114 4 - [4 - (4-^D07i-JV) 7x^ib] 
-4-t^V-2 - (3-7x^*7nk» 

115 4- [4- (4-^nn7^-^) 7x-JP] 
-4-t*V-2R- ( 3 - 7x^yn \d)\>) 

116 4- [4- (4-^007x^1/) 7*:=./!/] 
-4-t*V-2S- (3-7i-;^nt';i/) 

7;*>$ 

1 4 4 4 - [4- — ;V) 7x^ ;b] 

-4-**V-2- [2- ( 3 - N, N-->*^ 

1 4 5 4 - [4- (4-^nn7i-;v) 7^-;v] 
-4-t + V-2S- [2- (3-N, N-v 

1 4 6 4 - [4- (4 -^an7i-;v) 7^-^] 
-4-t^rV-2R- [2- (3~N, N - ->' 
JLf-fr jj J\/ /I* 4 )]/) 7x^JU] 7*^>® 

8 5 4 - [4- (4-^^fW^y7x-;P) 7 
jl^jI/] -4-**V-2- (3-7XZJI/-7' 



C51) 
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8 6 4 - [4- (4-^f^^7x^) 7 
g7 4 _ [4 _ (4--<>*-JI/**5'7*->«') 7 

99 4- [4- 7 

1 0 0 4 - [4- l4-WS»**f7*-») 7 

10 1 4- [4- (4-^->*^**->^~ ;v) 7 

2 6 7 4 - [4- (4-*o«*-*> 7*-*] 

7**>» 

2 6 8 4 - [4- (4-^07*^) 7*^>H 
;w) 7"?>® 

2 6 8 4 - [4- <4-*on7*~A0 7*-*! 

-4-^V-2R- (2-7^M?r*f 

294 trans-5-L4 ^ ^ 

7 -trans-2-7* 
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296 (IS, 2R. 5 S) - trans-5- [4 
-trans- 2 - 7 x ~;w^;t >^ * 

2 9 7 ( 1 R, 2 S, 5 R) — trans — 5 — [4 

- (4-^D07i-*) 7i-J^)Ht*-;V] 

-trans-2-7i-Wv^ / ^? 
298 trans-5 - [4 - (4-^071-*) 
■7 i — frtf— - c i s - 2 - (2-> 

2 9 9 (IS. 2S, 5 S) - t r a n s - 5 - [4 

- (4-^nn7x->) — ^] 
-c i s - 2 - (2-p< F^->AJV*-^7i 

300 ( 1 R, 2 R, 5 R) - trans-5 - [4 

- (4 axjy y ^ — ^ii ;u] 
-c i s-2 - (2 - f^->A^**-^7x 

360 trans-5- [4 - (4-^nc7x^;u) 
7i-^* ;i/^>*^;v] - t r ans-2-7^ 
;i"f k> >^ ^^^^ 

361 (IS, 2R, 5S) - trans-5 - [4 

-trans-2-7^H5 K> f-^v^ o 

3 6 2 ( 1 R, 2S, 5 R) - t r a n s - 5 - [4 
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-trans-2-7^H5 K^f-^v^o 

1. 1. 2, 2-f>7?nnx^^^a> 
WL* ******** *M»**m* tt«dUMk»iv©r^ l«? fcfcT?/ 
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ZtK£oXm&$*l*>o £<%\h1MZ7V'-T)\>*7 7vn.mL E Berline 
ar ( Org. React., 5, 229(1949) £ j; tfH. Heaney, Ccmp. Org. Synth., 2, 733(1 




n s 2 or 3 

!V I-A-2 




l-A-A 



* jUtT^ft t < tt-tr r >t<?)7 r y ^ (Stobbe) (^<n^3k. 119® 



(55) 



1 0-5 09 1 46 



JSC J: ^K^*® 111 *-*^"*- K * DiS-eiSo M&t LT, 

«8lC"=>V>T»i, W s . 3ohnson*j J: tfC.H. Daub Org. React., 6 1(1951)^ 
^m 0 III (R 6 = H. ^vrf•;^i3J:t;H^ n- OPJKfcJSJB 3 ft* 

<. Z(DUm\t. 1 9 8 8#9fll3H©D. Wolanin feo*g4$gf# 4 , 
7 7 1, 0 3 8-§-t:Ei?*iT^l.o 

I -A- Z<DZk%Wfcit&ty*>mm^^R-?%>2>° />SV>gt (3-51) 
^I-A-3*4)£no h7>Mk&%9 I -A-4 tt, I-A-3 

III- A - l^rt §g&S*L*:4 JR5RmifeteRO«tt7lc»J±mTK:*-r3fc'fk 

( r V ^f-^v' 9 ;v) if ;i/X7 f ;i/^^t 4 i t ^ i o t 
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2*3<i:U f C-3Wfc -i^^* s ^ ^ & 3 *- * »^ * * VM4 1 o OiRl K Jt ^ 
&2tl& 2®c7)R 6 ^-^^^oTJ.#V-^^^^ (=CH,) **3B*i-* 

*->MkLTI-B-2- (#*£B-1) *#*o lSIO*tttt36^iii: 
H«fco"C. T****: LT^R^^oo^-rJH - B - 2 S> *U 2^SJ^ 
iCtlS^SifcKicT, (R 12 = H) *mt*L4o3fatJ:») 

, iDl**-ffc. -ffif^ttS-^rJH - B- 1 ^UlHflSo SUffifc 

*O^I:*a*fc#fcifllfcb'ri--B-2 (R 12 = H) 

SUi*tL"C> VI t Vint ?>KJ&»3U T>U3r>W>9>f- K-t^Rf&tirKfToT, |§J 
-ct>IX (^^B - 2 ) ^KHtlS, 

jStttWitli^KJ: »)^nr^bLT+M#VIII (X=Br) 



(57) ^1 0-509 1.46 

o x 

x >-f R6 X = BrorCl 
R 6 



£>0 




I-B-l 



l-B-2 



^5HPLCO*lt*4 <**.*, Arlt, B. Boemer R Grosser* * 
tfW. Lange Angew. Own. Int. Ed Engl. 30C1991)No.l2 # 

BB) 0 *ftii«>"flS**«U ^?^#JS# (auxiliary) ;v- h Ofcffl «fc of, 

, , ^=a*u 7. tfii-Mf D A Evans Aldrichima Ac 

ta 15(2) 23(1982)^ J: y*^^H^$Q<0^1^^*K*^« 

» * 

C- 1 
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_ 50OT) ^n-tert-WmMk^XlHt7^;HkL 

triii- a * i -c - i i^lStSo 

C- 2 

i -c- 2 *#*.*<<» -c. aas***+ 
, F ^^->'jM'J77-h^^P^t> i. 2-**>y 

* y > ^Bo#*T-e, I - C - 3 t X I t fcU J: o-CT ? 

, ; 7 9 _ b 4 ft„ y J y<r> «}: -9 j&T^^t Mfe« ^ OR«» : * * v ^* ^ ~ 



#*£C- 1 
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) 
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l-C-6 



ft* I - D - 5 t So **± bT, I - D - 5 tt 

, ««>#*T-C. (*ttAftv»lCOV»fft^) I -D- 



ife(fl«)#<ET"C, I - D- 1 S <-B 1 U 

4fcl4XVmfcW6**t:, «MI-D-2, I-D-3> I -D 6 
$ tz\t I -D - 7 £#&o 




E — 2 it: 
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*»9Hfc**I-B-4*»*« CH.I/DBUWI-E-1 (R 6 = H) © 

j: »9 e u 'j v>*>*sm<t*m i - e- s *#&o r 14 i«*o7M^fctt 




^n7 , i-^I^Ii7'J-HUI^r07'J-^?^ K"bL<»i 
h ,j 7 9 _ h ( h y 7 ;w * U * * V - * * * * - h ) # fc <G ** > * * « 

jxtM* (Stille) ^^r/OTl^^W^ 1 ^ jaTORfc* 
y 7 ?-h-C**. Pd (c om) tt^h*** " 
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Coo; 



(0) O-O*.***""') ■ < > 

. 66^2220394); A. Sun*. Pur* App!. 63,41^22C199« ;J3 1 

Farina^ iU-C. to* fMetal^rganic Chenristryj. »5**lf. 139 

4 (EPWJ* ) SfSU 

iiiiH*iSi::A#'>rffi-rS,**^ <»e.«-^/Jw 

, , , iT - *T *«* 

♦ X-B-E* — C0AB-D-B.0 

XXII 300I 1 

T> x. A. B. EfcJtfGttW&sU ^Wt. 

Me t* 1 '^* KU<li^'n7->t> X#*E. 



C64) 
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I-G-2 



. aftMxxvn*2it»'Jf^^^ae*7? k <lda) 

|^ S hIv>T7^Hl<ii7'JH^7^^70- (R"X) « 
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. J7i ^W7-fy/^r/f**«^^ (DEAD) fc, TH 



(66) 



10-509146 



1) 2Sfi 



2) R U X 



n= 1 - 4 
xxvn 




1) )§7C 

2) 



R 12 ICHjJ . 



3) R 12 ONHR 12 



,B vVr R " 

(CHa)/ 




I-H 



I 

2i<7)R °&tf-m i^iotfn'j v ^ n * W-fk-fr* arte i 
toTPS?tii»o mi&feiKxxxv (L-t'n^^;-^) *«ttJrF-c 

, ^ttWfliMttxxxix^a. l i g^, FJxtf. tr-^*>t«^9^ f 
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****** (**M+*±T * ^t^i«t-7f 

* Jrv^vi^i'-e** I - I - 37i s #^>*t*o 
£^B*-«*tVf*t-t|»t4«^«***« ***** 



C68) 
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M-3 M-2 



stia, fcus^WKA^i*^^ *ra#xxxxviUi, 

lf7i-;i/*;P**>-mi§^#XX XX Vk, 2SiOLDA(OC:t §5£tlgKJ: 
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*M x x x x vnt , * jkm- h 9 * * » = t i ** T "" * * y ~* 
o*- t-fSSftx x x xvni-c*aur«*s *- l- x x x xi**it* 

R.tfHT********"****- SIJtttbT - XXXXVI1,i - LDA 



(70) 



^m^- 1 0- 5 09 1 46 



, XXXXV1 

|6 




1-M 

St)lC(i> ^KCJ;oTlS?Jl^o i<7)^Tii, Tetrahedron Vol.37, Sup 
pi., 1S84 4U^IESc$itTV>S7'n KLlI (R = H) ^PIST 

*o ^**^J: <5oe>*tf^*, 1- (3-y>fJVT5//nk'ji/) -3-^ 



(n) 1SSt¥ 1 0-509 1 4 6 



(-7 8TJ) .tn-Zf^if^^^^^^^ 1 

L nta^nh>tta*o*«T« 2- [n, n-« o-j 

Nftt *. P A' mm. CuI^AsP h.©#*fC* 
4 ^ TwH I0,T^:J:HVUVIi:^t4o 

T^FLVI*LAH-e«3Bb-CTW-*I-K (X 
= 0H) m9*H**X**V*****<***** mi &**t* 

0 Mitsunobu Synthesis, lOWfcRtl. HHfe L 
T X _ K (X = 0H) ^T^-^litf:^^^^^^ 
(X = OTs) ifctt^^ ( X = Br),r t |tti.^U^ 

|Hi7vK^4W^ U TVmtT^F (X-NH 

T ->;V) *#*o (X-OH) »*«T*Mfc«>* X = 0 
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>^&R*I»*LT« (R = H) Wi^^i'^ 
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nm ,V7.A 1-7^>W 5 'A «y*+> (benzathine) , « 7c 

(+) -^^^^rii^a^^^^-^^ 

is <fc C7MM P - 2 , S J: CfWEBttv^MP L"C33 
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®*<o*fj&-cis$-r4T&4-? 0 il^wt'7'j-«±^l^ fc&tf 

nth fc^fcfltSLS&to-C^flS"?* 4 0 

B«j-ete> -g-frUbfi, J:U r #x.^4 v L4te^MHJSCT> #3&tiS55-fc 

ias tz\tzti&±.<r>mm±%t %>wm. %m%u m&M* 

V # > K £ 'J jK v — A <7)*MB9 fc— -fMb Hs: H:i^t> M& Kfcf LTftttfl; 

/6 s -e^4 0 K-^^SoStASil^MttO^^K:, Pharmacia 75>£> A^"C§: 4 Pe 
rcuseal ->7rAfl)rti i. p. »«Hf-/"«- (reservoir) ^ffisjr^-t 



(7n WSVl 0-509 1 46 

^ M7 «S, W (^^ctor pen) ">vo Pin Sfcli C^n 

) tNt «K-x, <•«&»» "I* «-"!-'* *B**» W * 

U.tlitli. DanBiosys .tffSdo. M:t 

*msw>w*-fc# 3 >K5i» ro^y* «t 

9 8 «t«D,<«T^ 9 KV -< x-f - ** tfc. SDSai*, «•*« 
*. *«**)> **K - »*- 

SJ^Sch^r °™9 Delivaery System feoOMKM*-*" » J tfPULSINCAP 

M? «T-/-WU*^-- **.**M^pH«±#Ki^«1«tS 
M,HI»*')TMl->*'J'-tW«t OTM ' ,l,!5 '" A 
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Tie, ^-y*n 

■c, * & v» \m k. imt * ^ * * c * v ' * * *• * * ;v * 



C77) 1 0-509 1 46 



^^^■^^^"•"""^""^"'"^ 
. #fto*«fctt*««»»M**««^ < ^ AldHCh - 1001 ' W " 
t Saint Paul Avenue Milwaukee WI 53233* fe^Lfc. *«ttttftl*V« 

Scientific icioTE»S*LW*BI Science** A# 

2 5 4 2 5 0 ,^- *#* KOWfttt, UT«5*««* % 

,l,«^ofc: (a) **»>r (b) 

(c) .wF^.-,^r^^f>^io%i^ 

«U ^(d) ^-h*0. B%«lt«*^-* 

p —yzLT-. 7JUf t KO 3 t, «^t©*n*. 

•aoonAnnatv > j-^EM Science™ ->'J^y 
n-*'}*^? "74- »* 230-400* ; 

4 6 X 2 5 0 mm<a Microsor 

^^fl^L/^fr^ *»*HHPLCI*2 8 
Bnnt^-nn. 4 X 2 5 0mm^icrosor 

: 

<mp) fi^omas-Hoover gi^iliJ^fi-C^TV^ *£ttfrfc4*ofc. 
CH) «!«« (NMR) Genera1 Ctetrfc GN 

— OMEGA 3 0 0 (3 0 0MHz) ^H^-^tigU 

("C> »MR^n^ ral Eletn * C GN - OME G A 
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3 0 0 ( 7 5MHz) ^ - T-$iJ5e Lfc e &$&£&L"C&lSt.Ltiil<& 

m<OlHt A/f£NMRK,}:o"C55-#TU h ;Wi*»-&fc*3V»Tlft 

v**^ Ml/ (MS) T-9lt* ?S#--b->^ A-^c-f *y (LC IMS) 
. SaK-T-flSK (FAB) «5StOA-*;ay, «t * Kratps Conpet i-H* 

&%mi* m&M2, &»g»4. &#ms* ^xmmme 

T)\s=f >"TV<-i> L£ 5 0 0mL77^3i-:4 - ^ n n e 7 ^ (2.859g, 
15.154011101, TC I KJ: J? o) £MLfco £<E>:79;*3fc, vfc 

Kn-3- (2-^^^^) -2, 5-77>->'t> <l-997g, lS.ll&rm 
ol N P8itcoi/»Tli&fS#JJR) £ 1 , l, 2, 2, -f H^nnx^ (50mL 
) fc*fc#Lfco ^^^^^^T^SPLs HJKbTJl'S -^A (4.09g 

fc 0 ^cv^t> fi#**fft»+-c^2. strain** u zwm&tm.j&m** 

»4»T»fr*PU 1 0%HC (200nl) -c* jc^?- Lfco 

if^T3 EUfctBU ^LfcW^ (brine) T 1 EJftit Lfc 0 

*MgSO»±Tft»U S^tliltc 777^^7^57^- ( 

$-£T (A*t^-ft»xf/i/) ^U^ytoHftl. 3 5 8 gibmhtl. £ 
JUifSt ^fl o<7)feIt*o /Co £0»flt<a4?*e>:? n-v h^77^ - (Kit 
jc^;1/--n^^» K«fc*K ^Jfcfl) 1 <Dit^m 5 2 . 0 m g (K/j§U 138.5-139. 
5 *C) ^fe07777L/:@ftHt, VK$kMmGit'k%!>V> 4. Omg 



(79) 0-509 146 

m * i85.5-186.5 r) ( 2 -* f 5 

_ 7 7w*v t* 1 ^" *h»»* 4 - 7 7 1 - 0 3 8?<M8iF9j13 

g-ttdlttirsc) flMWotiWMl «*«*«•«:**" 
n.^e-uiotHUMU. ****** lt. 5->^ 

pat AD* H P L C*5A (65* n - ^ ^ * >• 
l«WW*f/M*- «WI4/*ll*«5 *»*• 

.a,.*******"*, cur.ue. or *?a-c® 

) _ 2 5-77>v^ (14.9nnol, l tfft) tl, 1 • 2, 2. -rhv^ 
(50mL) ^ 
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LT, 1. 0 6 6 g^fifeH#*»fc (*tt«l) o 



(81) 



1 0-509 1 46 




— - sr ""xJ a t~i R s " 138.5-139.5 

Pin H tS [a]D= + 25.4(MeOH) 

H i-Bu 4-C1 [a] D (MeOH) 

H -Bu 4-C1 [a] D+ 26.1(MeOH) 

H H 4-CI R,S 185.5-186.5 

H H 4-Br 201.5-202.0 

H H 4-F 176.0-177.0 

H H 2-F 158.0-159.0 

L H H 2-C1 175.0-176.0 

£. H H 2,4-<F) 2 133.0-134.0 

« H H 3-Q 147.0-148.0 

12 u tj t? c 134.5-135.0 

S EK- ^ *| ssss 

,5 i-Bu H 4-F R.S "raT 

5 !:£ g- 3 SI -5°°o 

« • « H 2-Q R S 118.0-119.0 

g SS h «£) Si 14 ^g-2 

20 !-Bu H 2,4-(F)2 133.0- 34.0 

21 i-Bu H 4-Me R, S 131 " 5 " 1 ,„ 
g Liu H 4-n-V>f* R.S 10^0-102.0 

23a =CH 2 H 4-C1 ,££55 5 

24 a =CH 2 H 2-C1 186.0-187.5 



25a Me H 4-CI K. S 196-197 
26b n-V>*> H 4-a R, S M1-M2 



ftllfc^ti, t K n - 3 - ( 2 - * * * * a K 
^11) SrPStfco 



C82) 
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# n fls £ 



(gin) *««Lfc« 



ft 1 




144.0-145.5 



# # to 



HO 




.OH 



§SS£0>J 3 1 



*tt* 1 9 4>1t*« ( 52 '^ 0.153rmo1) * 2 . 5ml *IM • 



(83) ^1 0-509 146 




.OH 

ilW3 2 



ft»fl6 04k*« 0.441nnol) t2 ffll^.J^«»U. t 

^U. W»* 1 0%HC 1 BtOAc-eWHU **** 

MgS0.±«U »iu «it^»*Ltw«« 

**Lfc. ^^tV-EtOAcHS^tT, 6fe»*5 4. 4mg 
(41%) 127.0-128.0 «Co 




$1^133 Jltt#A-»l*7*n-THf?7'' 

— # 7 A 

^$134 g&#B -* 2 *7 * h ^7 7 * 

- * 5 A 
^jjSg!l3 3iiJ:^»W3 4 : 

HJ „30. Omg (0.687^1) t«JBLfc.»«**+-ClWU*v, 
■C *|ft*9*th^M3. Omg (0.344™*) LtttU 



(34) 1 0-509 146 

0 *#*i*m«*l*:. tlc ( »fw- 2 - 5 %>^-^ 

< bj|l *3*H;*A*M**illLfc. Kfc**2Wn«*U 1 0% 

HC 1 ^i>fU »*if)l''C2i»lllLfc. *Lfc**»tHW***"Cl 
Dft»L* MgSO«±T«»Lfc. **t*a+-e«ifr«IH#5 7. 0 

3 4 (IS.lmg) ?Mt£-!$)£#*:o 

»M3 3; 1 H NMR (MeOD-d, ) d 7.56(m, 4H), 7.38<m, 4H). 4.66 C dd 
D=9Hz J=3Hz 1H), 2.770n, DO. 1.95G». 1H). 1-75, 1.57Cm, 3H), l,26<m 
1H) 0.85(d, D=6Hz 3H), 0.79(d, 3=6Hz, 3H) 

MM3 4 : l H NMR (MeOD^) d7.58(m, 4H), 7.40(m, 4H), 4.64Ct 

D=6Hz 1H>, 2.34Cm, K>, 2 . lOOnjs J , 1.74<|n. 1H), 1.54<jn 2H), 1. 

28 (m 2 



H), 0.87 Cd 3=6Hz, 3H), 0.77Cd, 3=6Hz, 3H) 




m M W 3 5:fe*tf&«fcl3 6 

7* h>©**«3 5£J:tf*ifce!)3 6«Mfc<&*M*. ( 
llmg) \ 2 5 m 1 * > * **« 3 3 H * 3 4 <D<b**«5«** 

(51mg) *»»*«CfcHJ:oTP»Lfco ^W**^ 

(Dean-Stark) h^^tffl^Tl 2WH«3tL*: 0 # 
Jf^hyjATftfrU MgSOi±Tt»U 

^-tj-y-E t OA c ^:-> , MW^h^77'(-lUot||MU 
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8 : 'H HMR d 7.3-7.70, W. H>. 2.7** 1 

H> 2.450* M. 2-200)8*). 1-75C. 2H). 1.45C, 1H>. l-OK". >7Hz, 3H 
). ' 0.87<d, :=7HZ, 3H) ; M S (FAB-LSIMS) 329DW (1AA a •**■ 
.87) 

ft»«2 9 : 'H NMR (OW.) «K 8 «. * »• * ^ 2H) ' 
2.20C*j*>. l-75(m, 2H), 1-45 

0„. mo, l.OKd, 3=7Hz, 3H), 0.87Cd, >7Hz, » ;M S ( FAB-CSIMS) 328[ 
W (Q.H,,0,C1 FW=328.87) 



3 7 



ft»ffi3 7 (frw#) ; 

ffl ^^^^t^3 7C«^^c B^ I 00 " 101 ^ 



OH 



o 

ft lit 0J 3 8 



*%W3 s (#gjb^i) l 

^M2 30M« 0.325^1) ^|ft*^^0. 4 

46MM1. 0mi;:iiU.7klWlth'J^76. frmg (2-03 
Onnol) 9fc«*PLfc. MttttlSiWBBItfc. 

N HC 1 oWKiot^yfU *«**-*«B§*mU *Lfc*«» 

ii«gSO.±t«IU 

£57. 1 m g#£ e 



(86) 
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118-120 <Co 




%mm 3 9 

^MM3 9 (##<b^) : 

Sft* 3 9 3 8 t if^^g^W 9 «>fc#**fel« 

50, 0.5 ^Ofc LTIt#o 

181 

7*tfVTKt, DM E 5ml+©*ft>y>W^ (5.5g. 27 
.60^01) «DME Hml^IthV^ (l.Sfl. 82.6*Wf) 

h'^A^^U or*-C*aiU3t. 14m 

TLC»fftt«*4B6**^ v,fc « b^W^»Rl = 0. 4 4 
(W*. -C*ofc 0 R*«**t*»+T*i*b, 

(6 .6g, 26.00™ol) TOaUfc. I£t 1 . 5«FH*^tfc^ »^**E t 

OActWU a*tufe#u MgSOatKHU 

Ut Sfe@#5. 5g TLC (->'J*>^**» Rf- 

0.54 o 



C87) 

- O 



10-509146 



d 3=8.7HZ 2H), 7.66Cd. Wt.lHz. 30. 5.05CS. 2H). 




?g*THF llmL^v^ jV (3 V*.-*! 

„ F ^XS2^2-yn^-4- <4 — "x*M T*K>*^ 
d 859 4.61-01) oMtWU a««KiS"«» U ' * 
^TLCSt^WW^. ****** HC . 

,«»*^*V**»^V*V-»3«-«0«»E.OA.tll»« 



LC (v"J#x 



(SS) 

-i:#l«'iM2. 28 g 



¥ 1 0-509 1 46 
(83%UX^) $;#/; 0 T 



E t OA c I 'S**>, 1:4 ) R f =°' 37 o 




Ig4 



THF (5mL) /EtOH ( 15mL ) *^H3^©^^^tJ1/ (2.28g 
3.81mno1) <5«jtt*5mL'l'O5fiiONa0HT«IU mi&-^-Bfci£# 
Lfco iOH»A-C. ElKfiW* 2 N HC l TRtSMt U «BET"C**«r»* 

1. 6 g (77%) TLC (VySN CH ; C 1. M e O H % 9 = 1) R£ 

= 0.14 o 



UB 4 ( 1,6 B. 2.95rrmo1) t30mLOl, 4 - V* V K 

6 g (41%jRSfS) HuSU 165-165.5 "Co 




o 



£ «l fll 4 0 



C89) 
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COzH 

m 4 i 




ftLfc. 56*5WN ttlfC 55.06 H 4.85; * M C 54.90, H 4.79 0 



ElOjC 



O 




COjH 

m.m 4 2 



4 2 -. 

«*fl4 0O^« (30Ong, 0.60 imol) * D MF (*L> |i»»U T*<; 

(0-15mL, l.»mol) , P d (OAc) , (ISnfl, 0.07^1) , j*® 
iitHJ ^ (126mg, LSOmmol) £ J: zfljLitf Y 9 7**>T V*-* A (69m 
g> 0.2W) tftSU, »fr»*3HM*«U *«5WJ&-«**W*** 
*iW4i:»tfc. #Mt*, «*i««t, MgSO.i-Cft 

1 2 Omg*#fco »A> 155 " 157 t<> 
HOjC 




jlOTU 3 : 

(1.5mL) *<0«tt0l4 2<Dit&® ( 28m 9. O- 06 "" 10 " 1 ) «>S»?fc* 
* ( 0.3mL) ^NaOH O.35mro1) <oSS«U 



(90) 
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2 x 10mL) TtttULfco &Ltzm&®*&&-?$i&L^ MgS04±t8!j»U M 
EET^»^^*L. &£tt2 3mg (87%) £#fc 0 »A* 230-232 ^ 0 



BOjC 




CQjH 



m m m 4 4 



-c*y-;v (2mL) *o£tttf!l4 2<Diti?m ( 6Qn 9, 0.13nrn>1) <o*tSS:*- 



tt©M»4 3mg*#fc. MS (FAB-LSIMS) 458[M]' 0 



HOjC 




CXSjH 



n ffi fa 4 5 



4 5 : 



^ (lmL) +<^^*fe^4 4 ( 15m 9, O.OamoT) ?>MM£zk 

(0.2mL) ^^SMb^M* 'J *A (9mg. O.23mno1) ofcjfcTjeyt U *fi"C 1 . 

T"C***Bfe*LT^JSfc«Jl 2mg*#fc 0 131-132 t3 0 

. — . o 

NC 




00 jH 



mmm 4 6 



£%g!)4 6 
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***4 1©M ( 5( ^ O- 12 '"" 01 ) ^ Cu (I) CN (36mg, 0.40^1) 

fco HRMS (FAB) QxH^NCS [Mitt] • fc LT<Dtt#* 336.15997, 
336.16129 e 
#g*fc#!) 4 7 : 




COjH 



->VU 1 7-fe h 7 x ^ > *JB^4Mli*»« 4 Ot»»^-^ 
W #WUoTLC <«ft^V>-10%^>-*) Rf °' 52 ° 

^ J 




COjMe 



1*12 : 

^nWMc#fc.TLC(^r/,M%M^) Rf 0,21 
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1*13 : 

MU^7mL + Ol*12^<b<9£fi£t) (l- 85 9. 4.75mmol) , 
- 7 X (2.009, 5.80rtnol) x ^iU'/^y^Af b7^7xiJ^7r/ 
(44mg, O.038mnol) £ £ 7^J>ft 3 mffl'MM Ltz 0 T L C tt*5£*-Rl£* 

✓\3^>^?>3 -3 o%ft»xf ^i^fcMPLC-e^D'? 

LT fy>f^Xftj*ft2. 2 5g (100% JK^) TLC 

-10%ft»if"^) R f °- 26 o 




CO zKb 



1*1 4 : 

hJVX>9mL+©4-7*u*-N-Boc-7-'JV (°- 61 9. 2.24mnol) 
;W-*;*.:7 > ( 94m 9, O.OSnnol) t fcT^rfVT"? 3 P^MM'St L£ 0 TLC* 5 

TLC (^^r^^-20%g^^^f-;V) Rf 0.26 o 
% 169-171 to 
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IV 



CO, 
(T)> 




Ph 



OH 



169-171 



47 
48 

49 
50 
51 
52 
53 
54 
55 
56 



NHBoc 
t-Bu 
CH2NHBOC 
CH2CN 
SMc 
0(CH2)2C1 

CH2OH 
0(CH2)20H 

CH2=CH2 
CN 



R, S 
R,S 
R,S 
R,S 
R,S 
R,S 
R,S 
R,S 
R,S 
R, S 



124-125 

156 
139-140 
174.5-175 

155- 156 
165-166 
167-168 

156- 157 
199-200 



N-N 




m n 



CO2H 
5 7 



5 7 : 



*ii«WU 2N NaOHll (0- 5mL ) TWU **<C 3**«*L*:. 
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#M£ttL2k-Ci5fei*U MgSOi±"C«»lT, &&x-1-)\>/^*4]r>frhfe 
gkitZ-etz^MW 5 7 Oft-frfc 3 4m g SI As 176-177 t„ 




COzH 

^ SS 5 8 



HiSff!) 5 8 : 

£lifcff!) 4 7 (7)it%^H ( 46m 9, 0.094mno1) £i. 5mLOM^tV^i:*)S 
M; ngf-m (0.16mL 2.06rmo"l) TMU^o I^tf£T3 2l§ 

mg*#fco Si A, 170-174 «C 0 




COjH 



fHiStffl 5 9 

gyfegjj 5 9 : 

K.LX*ik&m*®1to »£U 146-148 -Co 




. COjH 

3IM#J 6 0 



6 0 : 

* 9 J - fr/ f h7tKD77'/ (0.7mL/0.4mL) tfoHJSfn) 5 8 <7)1t&%!i<D 
jLX-rfr ( 5Gl1 9, 0.13nrno"l) £ 3 7 jl/i* TJl'f t K (O.llmL 1. 

46nmo1) % ft^R (0.032mL) , & «£ xfz/T S TfcSHfc* V x ) V & (0.32mL 

, TWF^l.CM 0.32 nmol) fc T&S Lfco KJfciB'&ft ^IfiT 2 B#W^# L > 
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ttfcfcTKTffiifrU MgSO.±-ce*U lETtii^Hf L^ **-/w.x* 

T 

;^|4 7mg (88%j|]i^) TLC ('N*'* > - 20%fJ=ffi.x?-;V) R 

f 0.35 o 

g^f-^jL^xJV^fiK^I (47mg f O.llmnol) ^jc^y-;!/ (2mL) fcfcJRLx 
* (ML) 4>o i O^S^Tlcm-fk^- h 'J ^fjilLfc. il^^tSTl 6 1$ 
HijfL> *C!)P9jfilT?TLCtt^*ffiCB**Uf miET-eJ-^ 
</-/u*l£*U JSa£*ft*^^-C**RL> a-fr**2N HC 1 -CRteffc L 

iOB*/Si-c»*fi-«b, *«»^*tt*-ci*»L. MgS04±r«*u 

«ST.-e#i*»*L'C, LT£j£tl4 8m g (96% JR^) 14 

166-168 "Go 

nt&W 6 l : 

o 

1*11. 2 ££0*3 

V ^ A-tert-^ h ^ -> K/tert-y ^ y - ;Uv£?& (800mL 1.0M) &£iftU Slffi 
Lfco 'fV7f^7WK (66-2ni, 729nmo1) jjiffa/^Rfif * ( 151 
mL 907nroo1) t U 0. 5 NfPB IC o Tv&iD L fc c ? h K 1 

. »H*T<0a&S-etf*PLfco MtSIBiif^ (800m 

L) -c*fr2RU 2Ni£M (500mL) -cifci£ L fc<> ft® if" t , 1 
0%^Wt-r V V ->AjgffS (6 X 200mL) TftitLfco fcatttftTft*^ U fe&K-C 
BMSftLfco £fi£»<3ffiffl»iftBtJc.*-Ji/ (5 X 250mL) tffofco U Sic 
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BE-v^^>">A±-Ctei*L, SMSLfco CLO.fego— /*-;u (Parr) 

SfM<0®^7fM^i9 0. 18 g*«»t)*ifco «frffc;i-*-9"j/u (l 




184 : 

tf&K&fl Lfc-y* ^yx^> (5QtiL) ^ i; ( 
21. 8g, 109.5rmiol) vmifc* , T^=T>#H^;t. -2 O t £P Ltzj-hVV 
A (7.6g, 330nL) % t7^1/> (20Qng, 1.56* ij * ,u) & i tfv^ **y3-9 

fei&.*&ffl<?>i- h >J VJ»frt>f% > h Lfco 1, 4 -y*7D^e'; ->*> (log, 4 
2.2mmo1) ^^^iO^fcOT^TJU^T-^O. 3B#Bflfcsbfc 

*H^TOfiJK4t?tp>o < Sij&nfiU 5 0 0 m L ^Kj^ Wi„ o 
(4 X 25QnL) "Cft^U idl fti & * <&» 'U Mg S04±Tft#U. ftfig 
^X3&&tfi)^tzmfo*%, Zfr*T-bh-hV )Vfrt>n&M,Lx, 1, 4-fcT 




USStfl 6 1 



£tR#'j!>A (lOftng) «-X8 3^<b<0»«Mb* (1-919, 9.6rrniol) , xfl 4 



C97) 
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<D%.WL%B ( 3 - 9 9, 9.6 rrmol) j&JUfY V (5<M-) t Ot§Jft^J8« Lfc 0 
T#JRbfc. »»*Bfe*Lfco ^i"**^ A'/-* 

^;i/**7<f>) /<7v^ C 11 ) SHU* (20«ol%) -«5#«ET\ f >7tKn 

o Vk&s 111-112 <c 0 
fettffll 6 2 , js&ffJ 6 3 , & j tr^ffiW 6 4 : 



ism (A) : 

7mLOTHF, **ftt>VfA (<>.058g, 2.42rmK>l) *a*U 0 
t;*-Cfc*PL>5:* s *>> 2Ml^/:otvxfHV/f^n^-f (0.47€g 
0.491mL 2.20mno1) £-> y y >?£4h LTfffiT Ufco f§ ft OtT 

j-y^ (0.556g, 3mL<75-mF4 3( 7)2.0(>TFT)o1) fci&jpLfco ftfciS^fc 0 "C"C 




3 0 H^Tl 3B*H«#bfco * ( 3Qrt -) (50mL) <oi§£- 
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> h) J: ^ te-fe^-f LT±Ji£fcO . 5 3 g (64%) £#£ 0 TLC (5 
%MifJHA^t>) Rf=0.24 0 




Igl (B) 

- h (l.OOg, 3.59 rimol) <7>#lgK X *) % £j» 1 . 1 lg (71%) fcjtefe*^ 
AskLT&tio TLC (10%B^ggjc^;ix-/s^^>) R f =0.19 o 




1*12 (A) 

77^ = t:4mL©Hl'X>, XfS 1 (A) <Dfk$L%d (O.lOOg, 0.242 rm»"l) 
^t^f;l,rxX (0.159g, 0.484.rmol) % ^f 7 ^ (h'j 7 x^-*^ 
^7->*->A (0.014g, 0.<XL21mnol) fcfcjfcu 2 4 ffRftDibSX Lfc 0 

mo. 10 7g (89%) £#fc 0 TLC (5%ft«i*-;V R f =0.3 

3 0 
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1*12 (B) 

1*12 (A) ©-tttt^ScfcttV^ XS1 (B) (0.150g r 0.31 

ermol) oiftafcJ: frt 1 5 5g ( 88 %) £4#£o T 

LC (10%ftKxf;l/-A^f>) Rf=0.19 o 



X*I3 (A) 

imLtf)y> h * s yz~ 9 > i tz \i XM2 (A) <^£j&$J ( 

0.107g, 0.215 nrnol) „ i-7n*-3, 4 - n O ^> -If > <0.097g, 0.42 
9nmo1) „ xh^^r^. (h »; 7*-^-*^7-f >) ^v-)A (0.025g, 0.021 
&mio"l) ££3t^U 2 4 ^MiPlUt, SSffiLfco LT^-fe 

-^^•9->t?Ytm) «9 6feH#t UTMO. 0 5 8 g (57%) £#fc 0 
TLC (10%^$^^-^*^ >) R f =°- 26 o 



X«3 (B) 

Hm 3 (A) 0-»M*7^V X*I2 <B) frh<D±J&%> ( 

0.079g f 0.141itmo1) £f*;p,x>' 





0 6 9 g (9!%) TLC (10%ft»xf/l'-^*t» R f =0.18 o 
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Ph 

! 

IS3 (C) 

1*13 (A) co— SS&tJ* y 7*) yy^mz'&\,*^ Ig2 (B) frh<D$.l&® ( 
0.058g t 0.104mn)o1) £ js jvjc > 4>c7) 1 - -fu * - 4 - — h a ^> -if > Rj£ £ 
■£T. 6fei#Ut4tt0. 0 4 2 g (78%) SrUfco TLC (10% ft® a. 
^;V-^4r-9->) R f =0.06 o 




ni&m e 2 

184 (B) -mi&W6 2<D^^}(Dm^ 
-;K 1^3 (B) (0.069g, 0.128mmol) „ & <fc 1 m L 

Tl OfcMiftJSLfco KlSS-frtt* 10% HC 1 -CHKISKkU x-fjv2 0m 
L-C3 Sttfb tfco M*MgS0 4 ±«U itflU «LTHfe@# 

V^-fr-t^tL*:— 1 0mLM'77^3tT2 4P#fflJn*»K 

7 A^D7f/77'f - (40%g|^-^^Hf> (1 TV§m) 

, 3Hit#!)6 2<Oit&®0. 0 3 3 g (59%) Ctt«rft®xf ;i/-A^rt V 

j&»£> liSefaUefeiMftfce BM5U 165 to 




ClOD 
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OH 



m 6 3 



1*14 (O -%mm& 3 

**«6 2©-*tt«^, 1*13 (C) (0-^29, 0.083m 

mol) ^IHi i9*Jfi^J6 3^*0. 0 2 3 g (68%) **K 



mm m 6 4 

1*14 (A) -^fcttfll 6 4 <Dit%%9<om%&. 

*Jt«6 2<0-«tt«»ittV^ 1*13 (A) *b«>£A« (°- 05 °9, O- 104 " 1 
1) W «1CJ:»I, *Mf«6 4V>it&®0. 0 1 0 g (25%) £#> £*t*ft 

ggaftffl) 6 5 : 



mo 




OH 



1*11 



mmme 2^1**4 (b) <o-&ta*mK&^ mmme 2om«i»i 

(B) <D&Wi.® (l- 3 - 34 ^ 28.06mmo1) ©ftlKil!), f&fS 4 - /a * 7 i-JV 
*H#4. 36 g (41%) Cfttl-^DD^^IB"** 1 

tafei#^#to »jSu 147 



C102) 
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X«2 

%mn 6 4 (Dm^w.fDnmz (a) <d— i&L&i^&KVt^. te7jcK 2 co 3 <7)#£ 

TTIg 1 ©4 - ■/a i t7xi^4 , M# (l-00g f 2.66mtnol) <7>^Sic J: V) „ g 
feEl'ffci: LT 4 — h 'J > *f-)\>7* ^-JV7 z- — y\sVCa% 0 . 7 0 6 g (58%) 
fco TLC (30%gj:#j.^;V/-^*^> (1%SS^) ) Rf =°- 47 o 
X5g3-*itffll6 5Wfk^«JWSi§i 

77^3C3mL?)h*i>> XfI2:&>S><9£l£tt (0.050g, ClOarmol) , i 
_7*n^-3, 4 - uu^y^zy (0.049g, O.217rnno"l) , j&lZfTY?* 
7. (hVV^-)\<7*X7 4 >) (0.013g, 0.0112ntnol) fcftfcLfc 

y'J*yjH5gJbO*5D^Ovf/57'f - (20%gfc^;c^ ;b-^*-9- > { 

o.5%ft«-d-*) -efcffi) ^mme s<Mt&mo. o 3 3 g (69%) * 

v>> WT^-5to^7i-^fifcte (SV) &f§fco 



C103) 
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m. V 



65 
66 

67 s 

68 

69 

70 
71 

72 



(Tlx A 
(T)xA 




Ph 



OH 



-o 



CI 
AcO 



3 - e* U v 5 ^ 



R, S 
R,S 

R,S 

R,S 

R, S 

R,S 
R, S 

4_( n :y^wS)7*=^R, S 



137 - 



123 

131 
120 
154 

MS (FAB-LSIMS) 374 [M+H]+ 
MS (FAB-TJSTMS) 460 [M+H]+ 

113 



3C5mL©li'J^>. 4-70*71/'-* (1.00 
g . 5.78mmoI), * «fc V * * W Wt ( 2. 80*, 27.4mmol) 

fc. * (20mL) feJctfX-^Jl- (50.nL) <D M & *fo £ * 
Jflb. »&*lfc«r*»**2 0mLT2«»c#Ufc. 

fira-^*****. tlc (io%Kix^iV - >) 

R f =0.54, 

Hjftgj! 7 3 : 

7 ^7« A ry7'^-f!ti«)II 3 >^*"*** l ' fc "' 1 1 0 0rnL ^ 
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g t 2.66mnol) % 4 _ > r # y -if ^ >Kn ~ y ? (boronic) & (1.60g ? 10.5m 

7. (hV7x^*77r/) (0.300g, 0.260nmol) SrftigLfco 

1 2B#MiD?£> »*Lfc. SfflS-C^iPLfc«. 3 0%Oi!l8 

L) £ 1 to f io% hci** (3oonL) <7)m.&y>zmnL, mhtitiMffl®* 3 

0 OmL?)fi«t r U^AYgfg-C^L^o **«*M g S 04±-CKJ»L 
> i&a&L. HiStfl 7 3 c7Mfc#t> 0 . 8 7 9 g (82%) i*L* 1 

- ^ n n >^f> 1 0S^b b B LtefeSMf »A> 169 t;<> 

boronic acid) WT<0- 



C105) 
S V I 
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o — ' 



Ph 



73 
74 

75 a 
76 

77 

78 
79 

80 



81 



82 



ct 

»-0~ 

O 

a 

-o- 

p- 



one 



CHO 

c5- 



R, S 169 

R, S 141 

R, S 144 

R, S 145 

R, S 138 

R, S 174 

R, S 145 



Rr S lH NMR (CDCI3, 300 MHz) d 7.94 (d, / = 8.8 
Hz, 2H), 7.67 (d, / = 8.8 Hz, 2H), 7.41 <br d, / = 
3.7 Hz, 1H), 7.36 (br d, / = 5.2 Hz, 1H), 7.09- 
7.28 (m, 6H). 3.43 (dd. / - 8.1. 16.5 Hz. 1H). 
3.03-3.12 (m, 2H), 2.64 (brt, / = 7.0 Hz. 2H), 
and 1.69-1.78 (m, 4H) 

R, S 118 



R, S lH NMR (CDCI3, 300 MHz) d 9.94 (s, 1H), 
8.04 (d, / « 8.5 Hz, 2H), 7.49-7.66 (m, 3H), 7.47 
(d, ; = 8.5 Hz, 2H), 7.42 (d, / = 8.1 Hz, 1H), 
7.14-7.30 (m, 5HX 3.49 (dd. / = 8.1, 16.5 Hz, 
1H), 3.05-3.13 (m, 2H), 2.66 (brt, I = 7.0 Hz, 
2H), and 1.71-1.80 (m,4H) 
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-f 2 5mUl75;3l: 1 Ty^y-)A»j|$ (0. 
255 g. 10. 5mmol, -50 * y > a. ) , 7 m L CD T H 
*J;llt4 - ^Pt7i* h-* (1.41g, l.OOmL, 7.0 

ommoi) ziemvrc. n $ nrcm-s ® * 3 m m mm. m. 

-«SilftS2©-f2 5mLAfi75X3t: 1 /it 
7 If h U 'f V 7 D If ;p <3.95g. 4. 85mL. 21.00mmol) 
-7 8CST»»l/fti}«6. ittftBiSiSO^ 

u = t- ;n«ii** = i- i'S^i/Tt9 5 # fs tc: 

T 3 P# f!3 L fc. X — r )V <50mL) *5 * X* 1 0%H 

C 1 (50mL) Ofg^ttSSRjPU, ientiiffl 

S-lOOmLSP^zK-CSt^Lfc. WStSeM g SO. 
itS^L. Ill, igiSSLT^£@#£f#. Cil* 

x-xji'-'s4 i u->6ie>fiiest, & m & o . 7 8 

3 g (67%) £ # 72:. 'H NMR (CDC1 3 , 3 0 0 
MHz) d 8. I4(d. 1=8. 5Hz. 2H), 6.98(d, J = 8.5Hz, 
2B). 4.11(q. J = 7.0Hz. 2 H) * <t V 1 . 4 5 ( t . 1 = 7. 0Hz. 
3H). 




mmm 8 3 



^mms 3 : 

ifctf!l7 3<7)1t&® (0.571g, 1.86nmol) 23.fctf20mL<7)4 8 96=^ 7k If $£35 
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0 OmLOM^i^^DLx »e*t/tS-6-^* 1 0 0mL<O7lcT2iffiilL 
. 1 0 OmLOf&JRUfrffc-i- M; HHflsfrLfco ***SrMgS04± 

(5%y ? y -;u-Jt^-fk>^l/>) IU »K ^ifcf!) 8 3 
0. 5 3 0 g (73%) *&&®fct LTflfc. »A, 189 "Co 

jgiSffil 8 4 : 

5^31;, l mLODMF * J: l/£;»0J 8 Z<Dit&® (O.lOOg, O.257rmiol) £ 
3E#[Lfco TK^'ft-^ h 'J 9 A (0.014g, 0.583mtnol) fr^nL. 

fi^iSfi-ClOW^LA, \ Y'y'u^y (0.130g, O.075mL 0.7 

56hmol) U *f *L*:ft£>4fe* 6 0 TIT 1 2 BSMUDfc Lfco ^S£-eJ$£P 

LJta, £JEfi^»*5 OmLWftBif 2 0 m L <DfcT? 2 UltSfe^ 

-e*£^L> »LT^^JV^#?to -fe y * A 7 £ «fc t>'T =f > • i-K** 
XP*fx.^.2^-f 1 0mLiLift7773i:, HtfE*^ 1 mL<OTHF 

0 m L <£> 1 0 % H C1 »»T2@ftiSHfc, M^Mg S04±^l, 
tttau SUL, HPLCffiS^ 8 4^*0. 0 14g (13%) 



I ft* 







C108) 


l f)-S 






^ vu 
















ft 


f 




4 R-0 f > 

> f 




Of 








O 


84 




R,S 


126 . 


85 




R,S 


110 


86 




(-') . 


(a) D= -27.3(CHC]3) 


87 




(+) 




88 




R,S 


110 


89 




R,S 


159 


90 


Ph(CH2)3 


R,S 


138 


91 


f-Pr 


R, S 


122 


92 




R> S 


114 


93 




R,S 


1-41 


94 


f-Bu 


R, S 


1 1Q 


95 




R, S 


143 


96 


^ y T ^ ^ 


R, S 


11U 


97 




R, b 




98 




R,S 


120 




PhCHo 


R, S 


144 


100 


PhCH2 


(+) 


[a] D- +26.7(CHC13) 


101 


PhCH2 


(-) 




102 


Ph(CH2)2 


R, S 


152 


103 


-Q-CH. 


R, S 


136 


104 




R, S 


166 



305 
106 

107 

108 
109 

110 



-Oil 

o— 



R,S 
R, S 

R, S 

R,S 
R, S 

R, S 



153 
128 

150 

108 
178 

166 



111 
112 
113 



H,NOC 
MO3C 



en, 

CHj 



R,S 

Rr S 

R,S 



187 
208 
236 
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114: 



o 




XifS 1 

nsd£zfm.mf*%iffiLtz 0 my?*?K. ^thf (7oort_) qxD&miti- 

MJ^A (95%^)NaH 8.4g; -0.33 mol) ^TK^-C^iP t it 

o 7nyfvifJP (48.54g, 0.3Omo1) £ 2 5 #^tT?ST^4-:^<b?®T L 

1 _ /D;t _3_ 7l ;;V7-nA> (47mL ~_61g, ~0.3Qno~l) £i3sflDL£o*$ 

t$i ^-r-rr?£ 2 X iomi_) ^Kmu^m^ma^. mwz 3 ofrmmm 

5llS^£l 9^HiDHfe. M'^L^o ^^^mS^-e^iPt, 3fev»T, 2Mc?£-e 
VitmLtZo m^fc (40QnL) fc;^ L o < <9 fc » L £o /g£#8tU 
^^^Bn*W (lOOnL) -e^aiLfco 

-g-LTt^^^l 0% HC 1 ( 250mL) U frM V,tzim* * n o* ;V 

A (lOOmL) t»Lfco ^IfctitMNaHCO^ (25CM.) L 
, #«L*:3M§£*nn*;l/A (lOQnL) tMlilLto L (N^S 0 

4) > «,lLtf^-f^^ itt^MffiT (0-4 h-ju) 

(Vigreux) *5A*^t43lSfcJ:cTl»«Lfc, 1 2 4 - 1 3 8 , C-^ s 8|5Ili-$- 
;g>M5^te?#•}g'5:miI<0£J» (57.21g, 0.206nol; 68%^) -c&ofco TLC 

(^tV-^nn^rA 1=1) :RF=°- 32 0 
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4-^00^7^-;!/ (48.30g, 0.256mo"l) <7)}§?££3g« Lfco ^k7n^7t 
(23mL ~-53.3g, ~0.26mol) £ -> .j y =j LT^in U vmfc^jQkfc^ 
W3t:t^5SWLfc 6 Mfft£-B#iK)Klfc»m§, A 1 C 1 3 5 55* 

<i$10% HCl (1L) (:ftCii{:iot^x> 

--C^HgU $ ^^^K^T-e^L^o ffl^J&^fiMfeSfl- (-82g) 

*K in*l»Sxfw^i| B a B HTl- (2 --/d^ji^ y >) -4- ( 

4-^nD7x^) -^>-tf >£^fe£-M*,JI (58.16g) t LT#* 0 

ML, ii/>TA^rf>^S|lLT, iSSJIO^JEg (11.06g) £*Ui^l 

fco TLC (^**f>--J?uu * * 2:1) : R f =0.30 o 

1- ( 2 jh^ y >) -4- ( 4 - * n n 7 — jw) — -^>-t£><7->pji|!i 
O-^^S^-ffl^t^ 1- (2 -^n^j-.^y >) -4- (4-^n€7xr 
;V) -^>-tf>, 1- (2 -^n^ejc^y >) -4- ( 4 - - h n 7 ^ - 
^>-t*>* XZfl - ( 2 -/u^x^y >) _ 4 _ (4-> 7 y 7j: -^) 




Xfl3 
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L) t0 *«btH^ <95 % «>NaH 4.7g, -O.lSSnol) oHMEtXftb. 

«4 5»IH»U«.WTHF (»<*} waH-W^Wf* 
rt->±J» C 2 " 009 - 0 - 168mo1 ) »»«t2 0»WKt'fc'^*T*+t*t 

' hi cn \ -r««* u s'Jfr* -f *• (84.07g) Srfiteo £ 

IS.Og, -238niK>1) **J0 U EK» fcSS^T A- ^Tt-W 

« ft *,fc.»HCi (-20*-) *«»-»-* = fc pH~l±t 
WKIt«. < 20 °" L > ^ 

oa *tft«U »<»ST«»tt < ««**««><>« ( u - 38 9. 27 - 4 
M*) TLCB* •>**** O^WStP^t' *««>«•**« 

-S^*#5^»OT;^MK-*-v-<t^a* 7 .^lE^tt5 4%^, 

,„r,r,*,i,A-**y-JV 9:i(H/-A««t*tr) ) :R* 
fc 0 TLC no^^A- / 7 / v ' 

= 0.45 o 

X ffI4 -^*fc#fl 1 1 4 O'ffc'&BJOMfi 

UBS*6«=«*« ( 28 ' 349 ' 62 - 85 ' m,0 ' ,) 4 (1 ' 2L 
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T^ffe)*^ (27.60g) MUJ^^fcBI&fiLTx lOOtt*^ 

53.60rrmol) fcLT#«>Jtfc. 183*&«)»^k»i=t C 12 - 38 ^ 

?nfc44a (7.eOg. lS.eSronol) **§fc 0 K* >U#* */MfcIII«>£JW** 8 
0%T*ofc o ******* 1 0 0t^t&^^^l»t^^T 
t5»l % f*i>mttv»fc. 5B*5Mfr (QsH^CI.O.OSQH.fcLT) C 
: i+JMt, 73 -": £»M^ 73 - 75 - H : fmfilL 5 - 73 "-*«MS> 5 - 74 o 



jlftgl 1 1 5 

If! 1 - ft F° 7 If xf ;P7 5 > * 

hJUJ ,y (170IL) ^K07exfJV75> (60%, lOOg, 0.21*01) ^ 

•M^fiactf>i> (55mL) rp<DM&m (24mL) o*2»»^Lfc. ffi 

. SBtL^VJV^> (152mL) * felftBA L fc. *31K o ■OS B a H £JlX& U n 

* (175mL) +«Mfl:K07ex^73V (47g, O.ienol) 
»«^-lcft***WPfcilliaUfc. *»4-C**PUfclfc, NaOH (10%, 

w/v on) OTk*«*ft**<**nbfc. *tt*«*v**A^-^*-c»BJ 

UMgSO,x«U nab. 8iLtfU*n7W7r/ <35g, 
58%) ^^^f;Vfc LT#<b*U jfcHLTHflSS**:* »J&- 44-45«C. 

(50=20:1; 1260mL) 4>Q««fll 1 4 «Mk 
^ ( 45g, 0.11*ol) Kn7fxf^7r/ (32g, O.llmol) fc«)fc 

k ft* 4 b«= < 1B#W) • U 4 2 
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CmL) -c**U (^OOmL) TMLfc. WW**Lfc** « 

***fri»*fc*inU ftffNaC 1*** (2^) -c#*L*:. 

4 8 1 5 2 (ftttMl 1 6 15) T*4 9 -t 5frCifiV»B*9.2g*» 

15^* (13.3g, 60 %aM ; ft*** 0-8:99.2 6 : £*0I 

115)) KjfK. 125-126^ ; [a], +25.7' (c 1.4. T* K-O . 

gyagj i 1 6 

(8.0a, J§m#J* 57:43 ) « J: 9***1 1 6 ( 13 - 5g . 

99.1:0.9) 125-126^, [a] D -25.6P (c 1.4. 7*h» 

° ***1 14> **«1 1 B*JrlF*H«-l 1 eoft^OW^^^* 
■ |B*i* «r ffl v^T , IS IK* ^ X MM * 7 iu * Mfc*J * J: U*X» 3 * T »* 

(UVni) fcPRLfco 



ftmW- 1 0-509 1 46 



a YE 











O R 6 a 




• 


CD.—/ 


■ — \ 

f 


/==\ 1 i OH 




I\. a 


(T) x 


sMc l-X. rt~ 




11/1 


i niv^rl2/3 






ei.'Sr/f*- c; 7*3. ag7an/nsr c: 74 


1 lo 


Fn(Cri2)3 


l_I 




[aJD +2o.7° l^.T'-t f >-) 


116 


Ph(CH2)3 


a 




[a] D -25.6°<cl.4.T-fe hi<) 


117 


Et 


a 


R, S 


151-152 


118 


72- t*/u 


a 


R, S 


127-128 


119 




a 


R, S 


133-134 


120 




a 


R, S 


152-153 


121 




a 


R, S 


130-132 


122 




Cl 


R, S 


118-120 


123 




a 


R, S 


108-110 


124 


Ph(CH2)2 


N02 


R, S 


. GSHHK, 71.45; 71.41. H: 
ft3¥®., 5.25; X»tC 5.23. N:W**, 3-47; 

mm, 3.46 


125 


Ph(CH 2 )2 


CN 


R, S 


HRMStfgfit 383.1521, «9tt 383.1531 
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126 a 



127 a 



Q-(CH 2)2 



128a ,_Q_ ( CH 2 h 
129* 



130 b Ph 



a 



MeO CI 
0-(CHJ 2 

MeO 



CI 



131 


PhCH2 


CI 


132 


Ph(CH2)2 


CI 


133 


Me3SiCH2 


CI 


134 


Ph(CH 2 )3 


Br 


135 


Ph(CH2)3 


H 


430 


NHAc 


CI 



R,S 
R,S 

R,S 
R, S 

R,S 



R, S 
R, S 
R, S 
R, S 
R,S 
R, S 



189-190 

171-173 

163.5-165 
160-161 



1H NMR (MeOD) d 8-03 (d, J»8.8 Hz, 
2H), 7.69 <d, J=8.5 Hz, 2H), 7.62 {d, J=8.8 
Hz, 2H>, 7.43 (d, J=6.6 Hz, 2H), 7.28 <m, 
5H>, 4.19 (dd, J=10.3, 4.1 Hz. 1H), 3.91 
(dd, J=14.0, 10.3 Hz, 1H), 3.27 (dd, J=14.0, 
4.1 Hz, 2H). 

167-171 

179 
134-136 

174 

HRMSirt*«I 372.1725: mm®., 372.1735. 
141-142 



2-'(2-3-t ! 7i = ^) X 7 )V ~7 D 5 H © IS tt 
. > 5 k PD7 7 > (HOmL) *©P-3— 

x-;U»^ (19.87g. 75. 83mmol) 5t 1« 

Ommol) C41»t*ttT»tU ^^'^^ 
2P b fc. RJB****0ttWHOtT2lf«l 5» 
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flttt* 2 5 »W»«b. b tf> EJfc^^D-^'J 

t h'J^ATiJcif *T&i&)£$£&b (Na*SO«). 

i«LT»fi*'f ^ (18.07g) &#. :nt»iT* 



■V" 

« — 




< # CO 




T 


» * 


K JS « 


IISLOO, x - h CD 2 - (2-3 - H 




x — 


;p) x 


9 J — ( 17. 75 g, 71. 5 5mmo 1 > * H ^ {fc 


U 


> ( 


3. 5dL, 


3 6.85mmol) T 6 f»1 t t) ^ ■? T i ID L, 




s b 


fc 


£ ^ 2a "TT 1 5 ^^iSi l/< "?^T, g 




« m 


* T 


i oo *c \z jdq ir b & & 6, 2 p# in m m b 


& 




s ^ ® 






fl! < 


^7 X > 


^ b (?siE^/fe^)o s * ant b . 


* 


m m 


2: S§ fD 




( 


N a 


2 S O 4 


)o is^bTHfe*-rjp^#, :n§^ 




y )V 


□ - 7 


(Kugelrohr) mm ( 1 40^C /700m t o r r ) \Z 


«fc 


•o X 


fit £1 b 


TM€l<0*^)1> (19-50g. 62.71mmol: ttf 


IB 


2 X 




^83%iR^) MS (EI) 310. 3 


1 2 


[M] + 








# # <fc £■ « 





_ (3 _ 3 _ K7x xf^DU', 2- (4-3 - K7x^)V) X^JW 

7*n ~ K % 45*^2- (3, h^f->7x^Jl/) if ^oU'tML 



(117) 
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mmm 1 3 6 



jgjSff!) 13 6 1 

1 2 4 0^ft (1-159, 2.85nmo1) , 10%p d /C (0.06g) £ X V* 
(50mL) t^fft 4 1 2 5 m L©^- ^£^§8^ 5. 5 p s i OTk^*** £ 

^[:7;^>^->'U RJBfi^teSr-fe^W F*»LTi*iftL% 7-fe 

-ti V) «ft*aitt«glSL*:. B#t*10%HCli:*»?*, «SU n- 

*^fc*ofc (O.lSg, 17%) 0 Wl&, 222.0-224.0C 0 
^jfeflj 13 7: 

$£011 3 6<Dtt&® ( 0 - 3 °9) * ( 7mL ) 7K14K,C0 3 

(7mL4. 1.930) , ^T^nn^^v* (benzyl chlorofonmate) (0.165 
mL) -c^atTbo il^^ii^^^W^tTto RJfcttfcl 0%HC 1 ift&J. 
f^/*ft^^w>tlHlt*fitfc» ****** J: tf^-eft*^ ( 
Na«SOO , MU»^#fco 77r^A7^D7^77^- 

f-;i/i^T^T->Mk^e<0^^*<0i07K^^«toT^i<ilWI 14 0-141 
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(T) x 






136 


NH2-HC1 


R, S 


222.0-224.0 


137 


PhOCONH 


R,S 


148-149 


138 


/-BuOCONH 


R, S 


167-168 


139 


CH3CONH 


R,S 


209.5-211 


140 


M-BuCOhTH 


R, S 


168-169.5 


141 


/-BUCH2CONH 


R, S 


1803-182.5 



gyagij 14 2: 

•$mm 1 2 6«7)t^y^ hJb^Jl/*^rvK (1.5mL) js «fc * ^ - JV (3"iL) 
fc*fl|Lfco h'Jif^T^ (0.21mL 1.5Umiol) N »>rB1^5y9A ( 
23.81119, O.057rmio1) 3-fcf.x (y7i-J^^7^y) ^n^ry (2 

3.0mg, O.056hmol) t&^jDLfco — BMbUt** 3 &M*«i:aftLfc. 

v-fe<?3^*-®'fk^#H^;TivSi> 70-7 5V<Dm®*T?DmLtzo $l 

> ft»Jc:f-n/T?#3RL, 1 0%HC U 8l/^*Tfti>U. tftfttKiSL ( 

Na.soo . mmLxn&m#-*&tio £o***tfe^* 

v<im\- ^^>/^*^>frh&&ik-2*txn&&®fcb LxmmtG- < 109 - 

6mg, 0.243rnnol, 50%) £#fc 0 129-130^ 0 

gkteffl 14 3: 

^MM 1 4 2 *V>- 7&jl7>-t fr**-* S-ns (3mL) „ f F5tKn77V 
(3mL) £ j; U^Jc&N a O H (ImL^O.ZOg) tc}§E?$ -grfco 4. 5B#fW^#Lfc 
tt-Cbs a#tt»i*»i: LTttJ#Stea*^LTv>jt: 0 5 0 %OtM±N a 0 H ( 
1/nL) £*gjjnu -WlBffLfco 0% HC 1 -cBM*fcft U M^f-zw 

/^nn*;vA"CjiitBLfc<> tttfc^Sr^L (NaiSOO ^ SiLtlfeB^ 

iiLT«slU **§LTjtfe@# (354mg) 75»5/a»?A^n7h 
^77^- hfctik 100:1 ^ an^;i/A-^ ^ y (l%BI^-g-^ 



(rL9 ) 1 0- 509 1 46 

^Fc-fe^o^S-feS* (21B.6tng) fc LT#fco »J&, 178-186^ (J&felfc) o 

So ^aHOTfaP* AS 
(65:35 ^^-y-^HffiTlCi^y-^ ( 1 %ft**tr) ) -Cfi 1 ^, ®* <7)m&#-<0 



4 



142 



143 



144 



145 



146 



147 



148 



149 



150 



151 



152 



O20) 

E X 
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R 6 a 



ci- 
R6a 




<CH 2 fc 



eo,H 



CI.MOC 



{ J (CHih 

Et s NOC 

Et,HOC 

COWHrvBu 

HO,C 



-{CHtk 
CONEK 



Et^OC 



O-BwHNOC 



Q-< 

COM 

-o- 



ff-euHMoc 



(CH,), 



R,S 
R,S 
R, S 



S 
R, S 

R, S 

R, S 

R, S 

R, S 
R, S 



OH 



129-130 
178-186 

84-86 

123.5-124.5 

124-124.5 

164-165 

239-240 

85.5-88.5 

67-693 

123-124 
195.5-1963 



153 



438 



HO,c 



R, S 
R, S 



246-248 
209-210 



$kMW 1 5 4 
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1*11 




^M^J 1 5 4 
Ig2 15 4 ^t^WOPK 



1 5 




1 5 5 



1 5 5 



HfcWS3*T, Jtttfll 5 6 - 1 5 90ft^« («XD 4 
*RjS?*-r*lfii«l 1 6 0J3.£tf 1 6 \ <Dit&®*&tZo 
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IX I 












<r_0 — i 


\=j \=/ 


it 




R4 






156 


Et 


R, S 


160.5-161 


157 


n-propyl 


R, S 


147.5-148.5 


158 


«-pentyl 


R, S 


140.5-141 


159 


n-hexyl 


R, S 


135.5-137.5 


160 


n-butyl 


R, S 


149.5-151.5 


161 


PhCH2 


R, S 


156-157 



jUMfl 16 2: 



o 




Xfl 1 

7;V^>^AP7^7 , ^-*«x.^-f 1 0 0 0mL*Jic7 9*3fc % 5 0 0 
mL^CH.C 1 », S®4-7 i -^7x7-il' (SO.Og, 235mno1) , ^k7"D 
^T-t^^ ( 73 - 2 9, 31.6mL 363rm)ol) t£3EigU 0 1: 4 -dfrsSPL = 
*frflS7;U3 (94.2g,707imiol) 5 £hM I'^itoT^tf ^>?3SiP L/c c 

i^^tfc^i^ot-es o^w, mux- 1 2mmmwLtz 0 1 

0%HC 1 i§7& (500mL) Kr&jDU §^m^f-^200mLx* 3 0*4* t fco 

Mg s o*±r-$tmL, 



3g ( 56 %) ^felfti ITftfeilfc. TLC 
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1*12 

. f«BI«l*feO*J«*^feBfa^k*****tfc. TLC 
fif;i/,3:l) R f =0.49 o 




1*13 

Iig2*fe©t«» (18.4g) W f b7tl*n77^ <400nL) &tT*3-9J- 
;v , (5QT.L) k»»*KiCO.-e*at, Iiai:t7J^>Tt-WU:o * 

120) **UPLfco SlBtt3l»IHH*t*TLfc. RlS***ttU 10 %HC It 

^/ Co 77r>a^n^^7^ 3:1 ) 
JMlnJioTJtfe*^ *fc C 14 - 69 - 86% ) TLC 

3:1 ) R f =°- 20 ° 




(124) 



10-509146 




ili 1 6 3 



16 3: 

frtELB-Z^xmmm 1 6 3 Olfc^ St/%. 173-174<c c 




jlttWI 16 4: 

Ltzo TcftfrVr (Q,H,i 1*^-0.75^0*: LT) C: ft^,73.29;^aiKj|, 73. 35, H: 
Mfnm ,7.69;^^^ , 7.43, N:ff-Jt<fi£ , 2 .51;afcflH|[ , 2 . 33 c 




mifcM 1 6 5 



jfefliffl) 16 5: 

2 O^? 5") A A'^-Mbj* K i c T, $kMW 1 6 3 Olfrfrfe^feMft 

Lfc„ HA. 92-95-Co 

16 6: 



C125) 



1 0-5 09 1 46 




»7^MtlSU:, TLC (A^^>-|Sxf;V, 3:2) : R f =0.29 



j^>^77-r>aU fh^eh^^X (5.9mL, 32.3mmol) 33 X ZFSOrLvy 
|fcK3lSUx-fJi'*3E*L^ *&*PLfc (CC) £ * 'J * * * ( 
1.43M^>-yi^-;Vi-x;V + CD^?S> 86.9mL;124.3mmol) t2 OjJHKfcfcoT 
|IU:, jB#»*0TJ-e30»Ha^U -78lS*T*»*PU CuCN (4.45g 
49.7mmo1) ^-J^C^ILfce &&%0* 1 3 5 #K K fcfc o T-30<C 4 

)V (150mL) 4>(7)XfI 1 ^(b<7>Jcy y (5.0g, 24.85nmol) ^^L/t^iTl 

(350mL) fciSJnU «*P L ffi-frtt £ ~ 10 S 4 -Ciflfi Lfco B*3 
*fr#*i-'r^ (2xlO0mL) -eatbLTto -frLfcMlfll**ie:*L (MgS0« 




IS2 
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(4.6g t 81%) 0 TLC (^*-* > 3:1 ) : R f =°- 34 o 



ftftiT h7fc (lOOmL) ^colfl 2 <D£j£$) ( 8 - 20 9, 35.8mmo1) (75 

itatET, Rj*f f5KKD79> ( 100mL ) *«5**'(ky , f-f 
(2.04g, 53.6rmDl) co^vgic^jp L tz<, 1 f$M 15 7>iS&^ L-fc 0 R 

fB*.L (Na.SOO . iiU:. WfJtfe*^^ ( 6 - 67 9. 86 %) 
n:i4<*oiST?ffflU, tlc (^**>-*»i^A'. 3:1 ) :R 

f 0.21 o 



<ejSfcb^250ilL^r9^3t % «S«k-y^no>^V (6QnL) % ^fctert-y^ 
(4-9g, 32.03HTOO1) &£Xfj^r V- A> (4.53g, 66.73mmo 

n**^ (50nl_) 4»oXS 3 (5.8g,26.69nrTK)l) (oSfttfclLfc 

7 A^D-7h/77-f - (^*-*V-ffiHtX*/K 9:1 ) ^«toT3|f§ILT> ffi 

mmzme.** ^tLrmtz 100 %) « tlc ■c^^v-Mi*-*' 

. 9:1 ) o 




XW3 




Xfl4 
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ores 



csz' i_ 



1*15 

?no«^V^ (13.34mL, 93.42rmiol) j5±TfX 
« 4 ( 8>85 9, 26.69mno1) fc <7>r h 9 * K n 7 9 > *» O^OaL) 

L) r #RL, HC 1 (2xl50nL) ^cfflflNaHCO. (ISQiL) X' 

%) *«*:. TLC 9:1 ) ; R f 0 " 40 -' 



5 *— OTBS 



XfI6 

5%^;HV-CH,C 1, (20mL) ^I85»^£A« I 1 - 225 *. 3 - 2&ml 
j* (1.2mL 16.3rrrno1) tMLfco fi-fr* *M* "T*H* 2 ^ W 
) fcj^TlHlLT, «il***rt&*-f* ( 89a "9. 73% > ttr#^o TLC 

(A^fz-SS^f ^ 9:1 ) *• R f °- i:L o 
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OH 



csz 



TBSO 




a 



xm7 



fgj»L^250mLo^l£7 9^3K. h ? * F * 7 9 > ( 5QtiL ) *<7)4- 

y n ^_ 4 - -^ DD e7i-^ ( 4 - 17 9, 15.58mnol) £7 A/r/VT'C^EftLfc 

mL 14.92rrmol) TSSTfttaLfco ^i^- 78< CT 1 VZm^frtitW Lfco S£$!T 
h?KKn79> (20mL) 4><7)IfI 6 <o£jj)<;!$> (4.9g, 12.98rrmol) o^yg^* 
-a - P^ilL-Cy^iD Lfco EJGSft* 2B#M 1 0»i:*JfcoTll#Ui^- 2 

y*^*?A (150WL) -c^ ji>^t> OT4C»Lfc, iS-g^Srv^ an> * 
> (3 X 80mL) tfljjJiU •frLfc»ffiB»fc$£#L (MgSOO . iHLTffe* 

^fc (5.213,71%) „ TLC <^4HJ" 3:1 ) o 



<gj»f b?tKD7?^ («*"L) J3.fctfftB& (0.85mL) +olg7*feo4ft 
^ (3.259, 5.74nmo1) <75}gy££ 7 7 "fbr h 9 7*-f"A' T - 7 A (l.OM^y- f 
9 t K0 7 7>t©fI 14 - 35mL ) tfell, -W#L7t 0 

(120nL) -CJfcjRU * (75mL) TjfcjfrLfco L (Na^SO 



OH 




1*18 
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;v ( 2 -°°9, 77 %) £#fco TLC 1:3 ) o 




IJ6« 1 6 6 

1*19 -$kMffl 1 6 6 <Dit^<Dm^ 

(40mL) 43(^)X5fI8^^)^)v^-^ (l- 5 °9, 3.32nmo"l) <7)-feffli* , - 
40<c 2 U CrO>/AcOH (0.083g CrO, /mL^AcOH-^24nL) 5:40 

Ld^^. (300mL) T^fRL, ^ DD * W (3 X lOOnL) -CttHlLfc 

o #Lfc#«&*«a*L (Na.SOO . jft»LT»fe»*«r», ;rft*^*-9- 

?7-JK 95:5 ) Hi^hSl^feBft C 1 - 1 ^ 73 %) t 
LT#fc„ 7C$$Mfr (QtHjjGNOs i: Lt) C:fttM|, 67.32; $fflH£, 67.10 N H 
:ft^>fii> 4 - 78 ; *a«t.4-79. N:ffJH£,3.02; HiHfl^,3.11 0 




mmm 1 e 7 

ggjfcfl) 16 7: 

x<Di><Dtmffi.<D^mK*o-zmQLtzo ^mm 1 6 7 a^mm 1 6 6 £7,^ 

^ifi6_8: 




H 

HBr 



C130) 
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mmmi 6 6<Dlt&® 0~ 2 9, 2.59rmo1) ( 30mL ) fcjfcBHfc C 3 -^ 

L) ^co30% HB r tCiiL^o &7S*-H3fttK# Lfco RM^Sr^-rJW 
(250mL) t«U #fcftfc£R«?fc*3 OflMflllWPLT. @-ffrO*§ #*!fc£4|I 

Tto HttfcafiKJoTJDUfcU *^T"C-Bft(g»L^o *&£fi£^ (790ng, 75 
%) *3fcfc||«T*£i:*<*©xeT«fliLrt:. TLC (ftlif/HTl- 
TlC. 8:1:1) ; Rf 0.63 o 

Jim 2 1 6 8©ft^!|30ig 

XiglOfejSte (lOO.Omg, 0.25fmra1) »f f7k KD77> (3.2mL) £ 

tt& 3 &Mfc*>jfcoTtt#LooMS-efllIiaLfco ^^tJ^-r h 9 *: K077 
U »8L, If Lfco 77r^*5^^7>^77^ (2%Ht 
m*&tJ* nn^jV^) KJ: L"CBtS«J (43.8mg, 38%) 

jft£U 132. 0-134. 0"C o 
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gggj Rf (t) /t&<owmttv 

168 PhCH 2 OCO 132.0-134.0 

169 PI1CH2CH2CO 75-78 

170 PHCH2CO 77.79 

171 /-BuCH2CO 182-185 

172 i-BuOCO 160-163 

173 PhNHCO 231 - 232 



mmm 174: 




ami 

$kt&M 2 9 <7>1k&%!) ( 10 9, 34.9rmro"l) £ 7 jv =f>T-ef£^x I* 5 Fa 7 7 
y (lOOmL) ci^L, 0 "C £ T??$±P L*o if> 1, 8-vT^*e->^q [5 
.4.0] -7-?>fMr> (5.2mL 34.9tmo1) £ -> 1; > fc. J: V) gsflp U ^ 
^T3Mk>f^ (6.5mL, 104.6rmio1) £^#nL7to EJS^^ £-Bfctf W t o 

«tS£*i»U Ssl^v^oo^ 10% 

HC 1 (2xl25mL) -C&^Lfco *M£$£$iL (NaiSCK) , ftiUffe 
@ # (9.08g, 87%) *%f Zo T L C (?nn*W-^/-JK 97.5:2.5) : 
R f 0.90 o 
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urn 2 

N--?>v*;u-N- (-/7^fA) — N — [ ( h «; *?-;i/-><; *) 

(4.06g t 17.5rmio"l) ^ HXfJimi f)^h<0±M (5-0g, 16.6mmo1) £ T 
j^>TT7-feh-biJjV (40nL) 3E^i^DD^y*jg 

mhx-£x<omte*mmz*:izo 17^3^7*5-^^*1:^, A g 

F (2.32g, 18.3nmol) Lfc 0 «*R&3r Lfc 0 Sl-feS-fr® 

Sr-t^W h£iiLT»»U *»**l6tT3lffe«>*>f >Utt»aEfc tfco 77'; 
Z/^tw* h^77^ (^9->*Jc> h y# tb . ^^•9">-ft^^^;i/ > 9:l£v> 
L75:25) UJ: »?H-fe*>f ^/fc LTWS* (3.87g, 64%) £$§fc c T LC n 
n^;i/A-> ^ y -;K 97.5:2.5) ;Rf 0.48 o 




o 



Ig3 

^DD^>-yjI/ (l-77g, 10.4rrmol) £x*I 2 ^ £ <O^.WiM (l-5g, 3.4&n 
mo1 ) ^ffyt Kn7?> (20nL) ^fc^jjo Lfc c ifctJUf*, MtilL 

tz 0 j ? S (3mL) , 1 0 33-M«#U Stfe*>f 

*tSiLfco 777Va^D7^77-f - ^ "9" JC^- )V , 3:1) \z 

£ i&Jt'fef&f&tt (l-07g f 65%) £f&fc 0 TLC (^#*>-ft»J^>K 3:1 
) : R f 0-27 o 




o 



^ #1 1 7 4 

Iff 4 -JfeSStffl 1 7 4 <Dit&V0<Dmt& 

1 : 1 r h7 t Fn77>-x^-^ <10mL) 4»<^xfl 3 -frh<r>* f-frx.* 
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(201jng f 0.42mmo1) ^)|$^in NaOH (2.1mL) t«L, 

1:1 (l%ftS^t) ) KJ: »>mS&*Fcfert s *a*ofcefeia'* (62.2mg) ttt 
#fco IfcA, 157-158<C 0 




H J6 0»J 1 7 5 



gg&ffi) 17 5: 

1 7 4 OX|I 2 ^t>O^S (202mg, 0.47mmo1) fc^Jfctffl l 7 4 OX*i 

igx (QsHijNCIOj tLT) C:ft#fifi, 71. 51;^i|iHiS, 71.42. H:tf^,5.28; 
fit, 5. 30. N:ft^,3.34;^i|iJ^,3.33 0 

^ jfirW 1 7 6 £ J: t/jljfcff!) 17 7: 

X^S 1 - mt&W 1 7 6*5^^1 7 7 V>iM,&W 

y=s? n^>* vJC>£Vigreus;fr ^Afc^Lfc^ (190£fcJ3»7*f*i&) K 

^->*jc^£, ->'^nn>^> (15mL) f-'D77> (15mL) c^^- 

$tlW2 9?)yx/7^l' (3.30g) L/t?S^^ia Lfco 

C Dn*;VA-^ -;K 100:1 ) ; Rf 0.47 e 
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umm i 7 7 



Hm<D^W^m i 2 - 2 ^, 6.49rmK>"l) ^rF7tK077> (50mL) K fe 
Tk'&NaHCOs (SOnL) x~*UkmLtz 0 fc-T Y y t Y'u y ? y (2:1,5 
QnL) 4.(7)3^^ (3.11g, 12.25mmo"l) jj^^KI (2-17g, 13.07nmo"l) t<DU 

o M^£S&fD7jc1£N a HC 0 3 -c^ -x>-^ U ^^^^JUT^ai Lfc 0 -£L£ 

V§{JB, 6:1 (0.5% AcOH^f) &^L3:1 (0.5%AcO% 

^T) ) CJ: 19 % x^viiiTjfi^ (0.49g) &lXf3- Y?? \-y (0.88g 
) £#£0 W^^VJ&M&ft? h ^-5 7 ■< - (^7 ->*Ji > h ?§au 100:1^ 

L100:1:1^ dd*;va-x^ ; - - (0.5%^) ) tc#tT> 

M^^^ife^Jl 7 7^1 (426.4mg) £#fc 0 yvmfrtif (Q 1 Hir CIO, £ L "C 
) C: ft#fit.71.49;|| S ij-|it,71.20. H:fft(ffl[ ,4.86; ^ S ij^4.72 0 



o 




COOH 



mmm 1 7 6 
nm-MmM 1 7 6 <7)^oiu 

X^I 2frh<7)3— V7 ? }■ > (0.93g, 1.94nmo1) J:fb7fcKn79V (20n 
L) ioJ^VJcKKg (15ml_) ^^L/^o ^frffiifr*-* h (l-27g, 19.43imK)l) 
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#ift-eO»5Mk (trituration) (425mg ( 62%) £#fc 0 

ftffi (QiHuC10|.0.25H|OfcLT) ^ftim. 70 - 59 ;^^. 70 - 68 . H: ft»-f». 4 - 
94;^ffl0^,4.94 o 

umn 1 7 8 




4-yn*e7xi* (H. 6g, 50nno1) §r 1 , 2-V 

?uvx.9y (25mL) 1, 2-S>*noi*> (70nL) ^O&Tfcn^ 

^ (5.0g, 50nmol) jfijjD U fi^fc*Ot^^Lfc. S#aMk 

(14.0g, 105nmo~l) £ 6 ® fcSHtfi&ill L . Bf -fe^fe^^^^^o 

L) fcjSSinU IB* MU6#Lfc 0 ^l^>^@#*iiLT«lg(?) 

&16.8g (100%) £#fc 0 ^m<7)-^ (7.0g) (25mL) / 

h;px> (25mL) fcjR«U (2-5mL) *«TUfc. ^V>t% 

CH*C lifc»#U MTfctt^SeTK^-^ r V* A *>o < «9 

Hf^-C(0««ltfl!>»*l£J: «ftfe*9-^ 6 - 44 9 (88%) &#fc 0 1 H NMR (30 
WHz t CDC\) d 2.81(t 3=6.6Hz, 2H), 3.36Ct 3=6.6Hz 2H), 3.73(s, 3H), 
7.49<m,2H), 7.59(rn 4H), 8.07Cdd 3=1.8, 6.6Hz, 2H) 0 
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1*12 



CH*C I 2 ^1, 2 -If* (h Jl>'s a .x?> (4.8mL 

20nmo1) ofgffcfc, -7(>c £ Ti$£P L o tt jSEO h V * m> 9 s 'J * h'J7^ 
o^^>^;V*^-h (10^1, 0.05rrmol) , ^tCH:C h <4mL) KjgJBS 
tfclg 1 frh<0* f*x^^*t«» (l-70g, 5rrmol) £»LT, 
9 Tina L (3«PW*jW*T) . M*HC2 4 

WMW«#U L^a&TkfcflSiDLfco M^CHiC liTttttU #«B*ffi 
Etf^AlteUco ttflfe. *i(IE**^4>T»*L, ££^£MPLC ( 

.71g (85%) *#fc 0 X H NMR (30CMHz, CDCI, ) d 2.28(rn 2H), 2.46(m, 2 
H), 3.65Cs,3H) t 3.81Qn 2H), 4.040n,2H), 7.45Cdd 3=2. 2 t 6.6Hz, 2H), 7.5 
lCm, 4H),7.57Cdd, 3=2.2, 6.6Hz t 2H) 0 



XH2frt><Q<trf-A> (4.61g, 12rmK>1) ^THF (45mL) £ J; C 15 " 11 -) 
fc*aa.T##Lfco NaOH (48Qng, l2mraol) £«Jn u KJ6tt**fiTl 9 
P*MaH*Lfco x^f^/ttTLCKJ:*itt}!!*ttT6»l, fitHCNa 
OH (2!Ong) Sr«6tDbfc 0 SfeK2B»M^ KJStt * m H C 1 T 0 tJKT p H 
SKSttftU *T»aiLfc 0 J^+T^£|£:£LT&fe@ 

#4- 63 a!Wb*U ditSr^cOXigOffiJgftt LTJMKLfco ?6^SE« ( 2 - 50 9 
, 6.&rmol) £CH*C 1j (37mL) fcfcfl&Lfco (S) - (-) -A-«y'S* 
-2—***f- % SVi?s-> (l-44g, ll.Jimol) , i- ( 3 - >? * ^ jwt ? / 7o 
-3-xfJl/*J^yM5 K&Kffi (l-56g, 8.Umio1) % 




X*13 
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j^yt'ijv^ (181/ng, 1.5rmto~l) MM.'C^ JP L £<> DM A P ^iJDOftfr 

t£N H« C 1 fcftv»rtf« £j£«C H* C 1 *T«ldiLx {ER-f r 1) * A -f?«J* 
Lfco JI^T*«E*Hr*tfc», ££S*MPLC (2% C Hi 0 H/98% C H* 

iLti^o'H NMR (300MHz, CDG 3 ) d 2. 38 Cm, 2H), 2.72(dd, 3=9.6, 1 
3.2Hz, UH), 3.13(m, 2H), 3.29(dd, J=3.3, 13.6Hz, 1H>, 3.82(m, 2H), 4.08( 
m, 2H), 4.17Cm, 2H), 4.52<jn, 3J0, 7. 15-7. 33 Cit&® ™ 5H), 7.45Cm, 2H), 
7.560n, 6H) 0 



CH2C 1 2 (33mL) t^otf 'JyV (0.90mL lliimol) ©-$^-7 0^^^ 

iPLfco b97Wn>? (triflic anhydride) (1.68mL 1 

Z-y ^=.)V - -)\, (1.40mL lOrniol) & 4 #W fc*>fcoT«;|jD 

Lfc 0 7 0*0-^3 0#Wt£#U 7 5 2 0 *C £ T?M 




1*14 



(138) 
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IS5 



JLmZfrh<D'<>*J)\>jr*cW)yyy (l-0g, 1.9nniol) £• T H F (5mL) 

mm U - 70tJ -c^ip t/c 0 h y * a tr* ( h «; * f-;v -> >; ;W 75 K 

(THF^™, 2.QnL 2mmo1) £ 5 t>tz o V'J ->V > fc8§i0 L 

, RJ56»*» 3 0 5-«jaa*Lfco THF (5mL) Jsil^y^ V^n f;vxf 
;i/7 ^ > (1.8mL lQmiol) t£(Dl*l4 frh<D7 s. — fr-fu fcT )V Y 'J 7 7- h (2 
.7g, lOnmol) O^jfc*®:*- > U -> A 7^* > K^iO U - 7 0 2 

^Kim#L^o Kl£te*-7 0r^f&5fD>dc13:NH«C 1 (100mL) T^^>-^L> 

^fcaWBU M7M4NH«C l-e^Lfco 7lc«Sr^®i^;v-e«iaiL> « 
Itf'J^Ai^L^o SfcfcKS^-ClfciU JSSESrMPLC ( 

IL, @JK^*L^ai^*^^V , U->V >66mg, (r) - ->*7*t- 1>* 
34mgi3 i^ttrlfi^-T (S) -i>7*:r 1^* v-£fifc|&63ang£f§fc 0 15 C N 
MR (75MHz CDC,) d 28.6 33.6 35.8, 38.3, 42.3, 55.6 64.3, 64.8, 65 
.9 109.6 119.7 121.8 125.8 126.5 126.7 127.3 128.3 128.5 128.7 

rttsttrtft 

129.0 129.5 132.0 135.4 139.7 141.6 142.1 153.2 177.1 



Xm5<D&.J&® (35Qng,0.53niTK)l) £THF (3.75mL) (1.25mL) £ 

*fl?U OVt-CftWLito mmitfrm (30%, 485mL, 4.2rmo1) „ 

iV)?-*>&-*mm (90^9, 2.immoi) ^jul*:.. 3 0m *»*JK>)i»i 



Br 




1316 
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* ELm®Z&%.T6ftM$tWLfco *tt«K*** h (10%) *«ifl]U 

j^fcfc-BfttJttfLfco 7fc/f £C H2C 1 i-ettliiU > '^^ 

. *»Mt»*4*£*tt"C*o*:. 13 C NMR (75IVHZ CDC1 3 ) d 28.9 

32.7 35.6 40.3 42.8 64.7 64.8 109.4 125.8 126.2, 126.8, 128.3 
128.3, 128.4 128.4, 128.8, 132.0, 139.8, 142.0, 142.1 181.4 0 




X.m6frh<DmZ**-» ( 38m 9> O- 08 ^ 1 ) *CH*C 1 , (475fnmo1) 

^HPLC»J:Si:M^*W (29™j, 84%) %®f Zo 
[a ] D -22.1° (c 1.2, OHCU) 

||W179: 




R = MeSfcttEt 
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TM 1 : R = M e 

VD ^fyir* (2.4GmL 16.2nmol) JTHF ( 24 

mL) ^/jcSt-ffc^ b 'J ? A (0.43g, 17.8mno1) (OB^WLK 0 *CT-?ST L£ 0 V§ 
$^2 0 W#L. THF ( 24mL ) *?>4 (4' -^D7x-*) 

.j-yo^jt^i/v (5.0g, 16.2mmol) £ 2 0 #M fcfc £ o T^in Lfc 
o Elfctt*Sfi*-Cj||ftU ? 1 2l$Wt)t#U EtOAc (250mL) 
tffr (250mL) K£AL£o *S£#S£U E t OAc (2xl00nl_) -c^ffi 

L£ 0 ^Lfc^M*™ (2xl00mL) , MJ* A (2x20 

OnL) , jsi^Tlc (lOOmL) Ti»U K»U (MgSOO > Mitt 

^5vx> h**«5Mfc Lt*fflt4 5"J*mo7?s'-> 

Sfif;v^fflv^S# B B H LT, 2-**#iF*5/-* [4' - (4" -*n 
D7x^) 7*^11/] (1.24g, 20%) 1 

H NMR (CDC1.) d 8.06(d 3=8.1Hz, 2H), 7.66(d 3=8. 5Hz, 2H), 7.56Cd 

3=8. 5Hz, 2H), 7.45Cd 3=8. Ute 2H), 4.26Cq, 3=7. 4Hz, 4H), 4.09Ct 3=7. 
0Hz, 1H), 3.66(d 3=7. 0Hz, 2H), 1.31(t 3=7. 0Hz 6H W 3 ) 0 

1*11 (A) : R=M e 

SfiCT, DME ( 45mL ) t^th'^A^b^K 

(6.6g, 50.Qrmol) <o'S^^^ D Vffiv^ (5.7mL 50.0muo1) £_|gic^ 

iDL. 1 5#Mfl0*Lfc o JJIIOKIBM^-C 4 (4' -^nn7^^;v) -a 

-yn^7th7x/> (14-Og, 45.0mnoi) £ a 9 ft * MJ A (6.7g t 45. On 
no!) t^CDMF (136 m L) fcfcjffhLfc. tNa I «£MTl5#Mt£# 
Lfco y^J^DVSt h';9Ai«SrSaeT*ia-l/**LT4 (4* 

g-ci^Ni^U. u mhtifc*'<fl'* i : r*ffc;**- 

k> : vif-;bx.-r;v (700nL) (250mL) , 
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KU**** (250mL) -Cffc&bfco U (MgSOO , tt 

1U ^tfiiL^o #fc*ifc*-f ^«:4 : l^o*w : ( 
^**f>"frtr) ^^TSg B B B U> 2-**#* h*~>-4 [4'. - (4" - 
,nn7*-A0 7*-*] (10.43g, 64%) 

0 >H NMR (CMSO) d8.06Cd, 3-6.1*. 2H), 7.66Cd 3=8.5Hz, 2H), 7.56C 
d 3=8.5Hz 2H), 7.45(d D=8.1Hz 2H), 3.95(t J=7.0Hz, 1H), 3.70(s, 1=7 
.0Hz 6H), 3.66CS 2H) C 




I 

XfI2 (A) -4-7x;JV-l-3-K7r^l 

3»bVfA (8.9g, 59.2mol) 4 - 7 1 - * a n 7* > 

(5.0g, 29.6tnno1) ^CT7-bh> (29.6mL) fcfcjfliL*:. fi-&te*7 0t) 

) t^ts Rfe*-#i'fftlU &Ui:J:*)«aLfc. *«»**v»-efc* ■ 

I (Mgsoo , *au ^+i?iitr, 4-7^^;w-i -3- 

> (6.94g, 90%) £#£ 0 

4 -7*~;V<- 1-3 - hV^>©»fiO-lfttt*fel^^ B*ttfcA¥*T 




X*12 (B) -3- (p-^)V7i-^) -1-3 
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3-Mfc*'J*A C 0 ' 90 ^ 5.4mmol) fcefca'3- (p-^f ^7^)V) 7*0^ 
y - (0.4g r 2.7mr>o 

1) *SS-C85%i;>« (5.4mL) C^Jntfco fcfft* 120c -e 3 R* W» U C 

(lOOmL) -cjftfeU fi»*<k^ > 'J ^Av§-yfi[ (KXtaL) TiSfe^Lfc* *V*T, * 
tt*^«£»L (MgSOO . ttiftU S^^X*tlLT> 3- (4->^7 
-l-a-K^nyr/ (0.48g, 68%) £#fc 0 
3- (4 ^JV7x-JV) - 1 - 3- K7nrc>©|Bfi(D— tttt^ffitJ: 19 

k*&*m^> 3- (4-^07!-)!') -1-3-F7 , D;n , >, 3- (4- 
"/n/O- 1 -*-A>, 3- (4-UKOt->7*-)i') -1 
_ 3 ^ f ^ D ;nV, 3^ft4-feKD*->7**fK antra Vft3 -fc Kn 




1*12 (C) - 3 - (p - > - 1 - 

tefrgiWLZW* ( 4 - 14 9, 30.0mol) , g-K^^> (3.74mL €0.Oiinol) 
antT3- (4-tKn^7* 

-i-g-f'/D/r/ (l-58g, 6.0mnol) iSrM-eT-fcl*> ( 25mL ) K 

T«t*lft*U I^^+T^1LT3- (4-^^7a^) -1-3 
- K7n/r/ (l.22g, 73%) frf§fc 0 

3 _ (4 _> K-/7i;ji/) - 1 -3- K7n/r/©PI?(0-tttft^ffl 
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Lfco 

Br^^S— Ph 

IfI2 (D) - l-7x^-3-7D*-l-^ 

=^ffcV> (2-62mL 27. enrol) ^yif;vx-r^ ( 22mL ) ^3-7i- 

^2-7-nev-i-^^ ( 10 -°g. 76nnK>1 > ( 0 - 14mL - 1,7 

2*W*D*L*. »*****PU 

(lOOmL) -cjIWIU fM*****^** (2x50mL) £ J Pfiffttft 
(50mL) -C^#Lfco *«»*«*t (MgSOO > «Sl> 
WliUt, l- 7 ^-3-7n,-l-^,'V (13-49, 90») *ft 



o 




1*12 (E) - 2- (^W***^) 

KWat^f-W (l&nL) t ohi;7*-**^r/ (2-19, 7.9mnol) „ 

( 23mU > W-7-n^^V^U- (1-49, 7.90TO 

DUS***BfK*W»b, 4TOM-rB«*f>^ M)St%^ (10 
T->';*7-5^aLT, 2- 70*i*> (1-209, 85% 



(144) 
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R = Me£fcttE t 



X*13 

2 -:&;i/**x.h*v-4 [4' - (4" -?W7^ 

7i _^] -4-^V^r/«i^ (0.40g, .l.oarmol) fc^SKT 
DMF (Utl) +©t>'J9Axh*5/K (°- 08 9, l-l*™ 0 " 1 ) 
JOLfco 15 5Mfe. DMF (3mL) #9) 4 - 7 *iJK- 1 - 3 - > (°- 24 9 

( O.93rmo1) £ifo&||L*o 1 8>»M«J*Lfc. *Jfc**£*T* 

o m*U **KH,Ch (2x50nL) t»lULfc,^tfc*a»*«* 
L (MgSOO . ML, ft*-*** 

zfiz^v-y&zvmmx-f-^-e&BBft^- 1- [4' - -*nu 

^79 9V (0-272g, 28%) £#fco ©A, 67-69<C 0 
(monoacid) fcgEJftLfco U&s 127-130«c o 



(145) 
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x m 



R6 a 



179 
180 
181 
182 
183 

184 

185 

186 

187 

188 



189 
190 
191 
192 



Ph(CH2)4 
Ph(CH2)5 
Ph(CH2)6 
4-Ph-PhCH2 



PhC/CCH2 
PhCH2CXCH2)2 
CH30(CH 2 )20CH2 
PhCH20CH2 



R, S 127-130 

R, S 131-132 

R, S 104-105 

R, S 228-230 

R, S 171-172 

R, S 158-159 

R,S 148-149 

R, S . 125-126 

R, S 127-129 

R, S 155-156 



R, S 141-142 

R, S 99-100 

R, S 95-97 

R, S Anal. CrtHMtt. 70.50; nttM. 

70.73. H:ft£fe 5.18; ISS'M 5.14 



19 3: 

Chem. Pharrn Bull. 36C6), 3O5O-206OC1988)«> <r> t W«kO*ft*sffl ^T, 



(32.77rrmol) £48mLoDM F Kfeffi Lfco 7JV^K77^3«:t^fc, f- 
jj-fcf^y^K (8.4mL f 66.09rmio1 ( 2^fi) £-> 'J > LT7 7 * 3 

Ls ^ v ,X7K4 3 OK:C03CDl.93Mo« 3 - 2,nL ?r^lJllLyco ^-C. 2 

Rjs^^7K 2O0ni --e^t; io% HCit P H=i twtUo 
atx^ ( 100mL , x 3 ) -cjaaiLfc. -&L3tJff«am»«r7K ( 10mL . x 4 ) ^tt 

fe^*->^A±T9g*L. ^tTftlLT, (13.16g. 96 
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o ^^Mif^^^^^^^^^^LTefeift 11 -^ ( 81 %) 
fco H9-120T3. 
ggjfcff!) 1 9 4 19 5: 

VC«fc^tf — ^*ffl*flrv»3tChlralccl # 0] H P L C # 7 
A (2onx25on) <D9 07 h ^7 7 4 - tJ: ot, *JfiW 1 9 3 <Dit&m (l-38g 

33<fctfHi&0!ll 9 SWlM**^ 

!gj504ng (^2 69^tB) «r#^o 
^Jfi«nji94: [ a ] d+26.4CCHCI s ) 
**m 9 5: [a] 0 -27.0CCHCl,) 
19 6: 

126r o 

ggjfefl) 19 7: 

T -feh^ (150WL) ^^*ife^Jl 9 6 ( 24 9, 0-O58nol) fcjrtf ( + ) 

(lOg, 0.034mo1) &fi-C 4 8 tifffll&W. Lfco SfecOit^ 

tillcio-CliU BWA*->i,fc««U 2N HC 1 (150mL) «fc 

VfamfrteK a C 1 ( 100mL ) -eft#Ufco fii*MgSO<±^Lv AS 
U «JEET-C»«SLTafeH# ( 8 - 4 9, Jlt£ttJt 95 - 3:4 - 7 1 9 7^ 

* : 1 9 8 O-fb-fi**) ) **»fco »ft*»')igL 6.75g; T 

^ h >,140mL) , jft^TftRi^^/^-fr^il'&'iS ( 1:2 ) ■C«5«#*<S*'fk 
K J:. 9 7<Dit&V0 (6.67g r 56%g^;|*14'fWfc 99 - 3:0 -7) 
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gSjSgjl 1 9 8 

Mm************ s.9J-»/^W < 1:9 > 
0.15% h U 7/i/*oR»*i61)D) 

*JBV>. Cbir.lp.ck-AD* 7 A (cmX25c m ) T? © H P L C 

m u **i^©^***^***** , ** ,L * : - D - Ar1t - B - Boemer 

R Grosser**^. Lange Angew. 0«. Int. Ed Eng!. 30(1991)No. 12, 
1662-1664 H cO-^^t^^>^^«^^^^^^ ;l/@ ^ ,Sr ^ fflL ^ *** 

,;n,^ 9 7^W»^< u ^-e. Att W 

.8° Cc 1.0, T-t h >)o 

1 9 3 - 1 9 8W^«I^(^ ( '^^^^ V5X ^ **** 
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m. x n 












193 


\Cri3/3kXAJ 




119-120 


194 


(CH3)3CCO 




L3JD +*0.^k ^V^TiV — 13/ 


195 


(CH3)3CCO 




[aJD -27.0 (CHC13) 


196 


Ph 


R, S 


125-126 


197 


Ph 




[a]D +84.8° <c 1.5,7* K» 


198 


Ph 






199 




R, S 


136-137 


200 


Ac 


R,S 


140-141 


201 




R, S 


126-127 


202 


PhCO 


R, S 


162-164 


203 


PhCH2 


R, S 


155-157 


204 




R, S 


162-163 


205 




R,S 


105-106 


206 




R, S 


138-139 


207 


3-^^~ /1>^d tVP 


R, S 


82-83 


208 


4- Z^/l^o 


R, S 


112-113 


209 


4-^ t=t vt? zk—sI' 


R, S 


152-153 


210 




R,S 


153-154 


211 




R, S 


125-127 


212 




R, S 


122-123 


213 




R,S 


122-123 






R, S 


MS (FAB-LSIMS) 417[M+H] + 


215 


1 A *J k 4- nV*7 -r — /!✓ 

3,4- s r =r ✓ . — 


t? 


144-145 


216 


3,4— v/y n n 7 — yu- 


*>/ ^ 


156-157 


217 


*> )— L*n Jfc cv -J /L, -7 _- — ' f\jr 
Z.".^- r u nT ✓ / J S J~ ' — J* 




111-112 


97 fl 




R, S 


131-132 


219 




R, S 


159-160 


220 


2-^f/^7i-^ 


R, S 


134-135 


221 




R, S 


149-150 


222 




R, S 


190-191 


223 


4-.7"ir h7^ / :7:r~/i/ 


R, S 


165-166 


224 


4- j=. fs a ^ nyu 


R.S 


211-212 


225 




R, S 


172-173 


226 


2-^7^/1^" 


R, S 


155-156 


227 




R, S 


168-169 


228 


3.7 r P't73:^ 


R, S 


167-168 


229 


2-^ h^i^*—^ 


R,S 


115-116 


230 


2-^o n^ai^iyu 


R,S 


153-154 



(149) 
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231 
232 
233 



234 
235 
236 

237 
238 

239 
240 
241 



242 
243 
244 



432 



433 
434 



435 
436 

437 



&■ 

3- 



i-Pr 



i-Pr 

QO 

CO, WW 

b-- 

b- 

COjM* 

~b- 

b-- 

COfiM., 

6- 

b- 



R,S 
R, S 
R, S 



RS 
R,S 

R, S 
R,S 

R,S 
R,S 
R,S 



R» S 
R, S 
R.S 



R,S 



R, S 
R,S 



R, S 
R,S 

R,S 



137-138 
130-131 
221-222 



143-144 
175-176 
114-115 

152-153 
162-163 

110-111 
148-149 
172-173 



164-165 
135-136 
167-168 



132-133 



190-191 
160-161 



165-166 



155-157 



4 4 4: 



AcO 




OH 



Bra«5*«**»Jt. 80S. 20O-a*rc. 
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1M 2 - $kMM 4 4 4 <Dlk%-®<Dm$& 
;^S£$J®rU T^'J V- H:f*7xy-;^#iD?^;o 137-138<c 




o 



urn 00 2 4 5 

mt&n 2 4 5: 

%>%m, C: ft##, 67. 23;^i|ljfj|, 66.92 Hiff^jt ,4.66;^i|ijfj|, 4.66. Clrff 
^jg,8.63;^taHit.8.72 S:ft^jl ,7.80;^|Mt7.69 o 




il*! 2 4 6 *±tf2 4 7 



(151) 
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c, -\_^A_r^ A T OH 
*~~ o 

ili 2 4 8 ^i^2 4 9 

2 4 6 , mnm2 4 7. mmm2 4 s^ j^ElMli 9 

1 9 6 ftl«lMHW4TfnK077^ 

**W2 4 6 , *Jfi^J 2 4 7, *tt«l 2 3 8 * * 0**« 2 4 9 ©ft 
<£%Q&mh*i. i*L^*7JVHPLC 

c - 2 £#<fk# * *> * ^ * ;w * * -> K <*>&3i k £ ^ "t 

#***o PW»^ **« 2 4 6 ©ft** [a] 0-99-7 (C0.6 T -fe b » 
tf^ifcfl 2 4 7 ©flS**«U 1 9 8 ©fl:**W>* < * o fcKtt* * W 

S*U fct, 9 8^b^^C-2lt#^**1-** s > ****** 

ggmj e [a] p-99-7 (co.6 T *yy) 

<mW2j±l : [a] 0+100.6 ( c0 - 6 . T*K-0 

|ig2j 8 : [a] 0-97.4 (cO.6 T-fe>» 
[2 4 9 I [a] d+95.6 (cO.6 7* h» 



C152) 



10-509146 



CI 




o 



m m m 2 5 o 



gysgjj 2 5o: 

THF (1.5mL) tp^iUVI 2 4 4 <7)it&® (20.9mg, 0.0445nmo1) ofcffcfc 
K?*f T>f */T* h >®tp-Vt$mVtZo K^S***?* A?;i-f>-*L 

00 2 5 0<D{k&%*&&&&k LTftfc, 185-18&C 0 

^ifj 2 5i: 

2501^^^-7 9^ 3 p^-e^ ^ifc#!]2 9O^^fe209.8tng (0.732rrFno"l) £5mL<o 

-;KD.1M. (0.934mnol t 1.33^ft) *->>J >v^LT75^3HjSjDLfc e ^ 
l/>T% 2 5 X:X'W:WLfz 0 102&M<w$&'C > $ £ fcO.UnL^jj- 7 a y 

"B (32%) £#fc 0 168-169«C 0 
(IXV) fcWftLfco 



X V 



CI 




o 



OH 



251 
252 



PhS 
PhCH2S 



R, S 



168-169 
162-164 



253 mmit^m) 
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mm<ni5&z®^-?:mm:Lfz 0 94.0-95. o^ 0 

g X VI 

O SAC 

(DxA utttt i at^ cc) /ffew^mf^rt 

R, S 94-95 
R, S 91-92 

# # it •& « 

gSjftff!) 2 5 5 : 

H;S£f?!)3 2«Xk^ 195 - 3rn 9 (0.65Qmol) £ £ & 2 - 7 h 7 * ZsU 

£ff*£ B B B (EtOAc-^^) LTHiftf!l2 5 5<7)<b^-^ 140 - Om 9 ( 52 %) 

o Ikjft, i60.o-i6i.ot: 0 
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o 



CI 




OH 



255 
256 
257 
258 a 



2-thiophene 
(CH 3 ) 3 CCO 

Ph" 

Ac 



R, S 
R, S 
R, S 
R,S 



160-161 
106-107.5 
135-136 
118-119 



# # ft £ 
$kMM 2 5 9: 

^ffl^T^JglCTT^n^T. 2 9 ?Mb#^ (0.36mK>l) £10nL< o i 

ft*JOH^%S:E t 0Ht:ii5U S«»* t fSt'i:*ii?HC'l 
^tcil^i-^i tic ioT, £j*4&<a£»£*3£J5ft3*fco EtiO*Iv>TS 
frit***, -rtL^^m»cJ:oTJK*LT, «^4*«JC?*ttffB 2 5 9^t«&te 
MS ( FAB-LSIMS) 390[M+H]* o 

) SrWJ&Lfco #*0»^f:fiv>T, MM P <7>lfi#2iJ £ LTOT y -feW Srfi 1 -? K 
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259 7 = V* 5 R, 5 MS (FAB-LSIMS) 390 IM+H] + 



260 



s 

^ R, S MS (FAB-LSIMS) 470 [M+H] + 



261 \ R,S MS (FAB-LSIMS) 402 IM+H) + 




mm w 2 6 2 

jSjfigQ 2 6 2: 

w*a«* 4 » <DHkm& i < xs oft *> *> k &t o * m v» * » s& $ n 

^ (2 x 25mL) ^«iL-C@^#> tft^tt*/******^* V U 
* y )V .bo ^DVh^77>f-^L^ Kj^ 1^1-192^0 
gjjjjgj! 2 6 3 : 

xmi 



C156) ftSkW- 1 0-5 09 1 46 

^12mL<7>->^ F^yx^ (DM E) ^mffiltz 0 3 Vlti- h V >7 A , 618.9mg 
(4.13mol f 1.05s*) £gE7 7 7. 3 fcj&ijD LT. igifc 1 

g (4.34mmo\ l.l^s) £4mL<7>D 

MElC^L/wo ± h V ->Ax b^rV K336mg (4.69imo"l) ^t7 77ni:« 

io%mmx-2®m&L. ^m**?- h u^AvgwST-i iiiu. G$kmzm& 
urn 2 

2QnLu*»L. 1-0N N a 0 HCM-fc^iHlLfco S4«J**H W»*L, . 
10% HClTKttftL, pH-3CLTi»f>ii(|U. 
1*13 -**fe#!)2 6 3<E><t#«XOiiK 

#£>*LfcH#£lN HC llOOmLt&^u 8#W»aELfco iS#tt*i*aU 

«M?2®U Sfxfj^^Sg B ^U, ^^J 2 6 3 0ft»M B H B 
15.6mg (3.7%) £#fc e 207-208^ o 



C157) 
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m x ix 




mm Rfa mM ro) /i&vftmttit 

263 HCl«Me2N(CH2)2 O 207-208 

264 HCl»Et2N(CH2)2 R/ S 185-186 

265 CF3C02H«Et2N<CH2) R, S MS (FAE-LSIMS) 402IM+H)+ 

3 




O 



2 6 6 

jSff) 2 6 6 1 

( 2 - v^f-^T 5 ;xfji/). >®tv^^-;K7)^to«9 m 2 - ( 3 -y 
#!)2 6 6Oft^*lSl,^ 0 3ffl»->;x^-rJHtJMflcfi*&S"C«fe#L*^o^o 

fcWINIbfco HA, 134-135 1: 0 
jfeiftffil 2 6 7: 

o o 

TV^T^n-Ji/ <250ml_) ^<7)-7nyg? (100g, 0.96mo1) 09?§ifc£ % $48 ( 
0.25mL) -eML, 1 2^W^ 7 0 *C * TjOffeLafco M4"C^Lfc^ » 
^f(7)7C(?)l/3^Iit*giU (500mL) T#fcLfc« S^Sr 
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J®^> ffrfOK* C 0»*v§JS*«tO f ft*N a C I^TililLfco GmmZN a 
iS04±TR»U »fiU iETTfiiL/;o 2£fl ( 85< C> O.OljimHg) j C J:& 
#ff$8KJ:o"t\ va>©->'7';;W (156g ( 88%) ^jfcfet'f A'HTjSfc, 'H 

NMR (300MHz, CDG 3 ) d 5.85(rn 2H), 5.30(rn 2H), 5.20(m, 2H), 4.60(m 
, 4H), 3.40Cs,2H) o 




Ig2 

ft^KHSLfcTHF (lOOmL) ^^ijbth'Jf A (4.35g, O.lSmol) <7) 

(35g, O.19mol) tiillfc, lfi-e3 0M3t^L^ N- (2-7u^x 
7^M5 K (43. 9g, 0.17mo1) £ L . ig^tl^JJD^ 
jtSKLfco 4 8 B3MHJ8U *fS* 0 Xlt -OfriP U 2N h C 1 T-*i>^ L, %<D 

^ ffi*DK*CO»*i&iW3J:tfftifDNaC l*')IW#L^o **8*MgS 
0«_t-C$£*U itiftU *JBETT»*ILfco 77r^A7A^7f^7 
■i - (5-25% {c J; SffiUtc iot, 2-7^W?Kx 

^7n>Sy'7'J^ (41-2g, 67%) ^i^^;vi: LT#fc 0 'H NMR ( 
300MHz CDC,) d 7.82Cm, 2H), 7.72(rn 2H), 5.85(m ( 2H), 5.30cm, 2H), 5.2 
2(in 2H) f 4.60(rn 4H) ( 3.80(t D=6.6Hz, 2H), 3.46Ct J=7.2Hz, lH) f 2.30( 
dd 3=13.8 6.9Hz 2H) e 

j t t O 
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„ COzAII 

9 Lco ? aii o 




If! 3 

;l/ (38.0g, O.lO&nol) ^M^Ot^ltiPL, i-a-l/^LT, THF 
(50mL) 43<7)NaH ( 2 - 5 9, O.lO&nol) off* 2 0 r-WfiiD Lfc<> ^i&S 

■CUPat. 4 b&Ntt&L*:** $tt*ll UOlS2©4** c 36 - 1 ^ °- 117 
mol) *5#Mfc:bfcoT3lBlfc#»tT8&;bDU »fr*J*Jll**- 12 

.^nn^> (250mL) MUfc* fiiftKiCOi^a^iV 

MNaC 1 tfc. *M*MgS04±tt»U Mi 

Lfco ft«i^^feO»*fl5^«t , J, (2-7^)WUW) 4' - (4 
• -^un7x^) 7-bh7*^-7D>iy7'J^ (49. Ig, 83%) 

0.4 (30%gf;$jii*-;P : o 
X5fl4-^ife^J 2 6 7 <Oit&%d<om& 

(45. 6g, 77.5nmol) ^i^f >7^^ ( h 'J 7x-JV*7 7^ » ^7v* 
A (0.5g, 0.4fmK>1) T-BEUftiU, *fev*T 1 #M Sr^tT feTa »; V > ( 14 - 2rt ' 
L 17WI) t «TL/:o * fcfc 3 0 < 60On 
L) t**U 2N HC Itft&U, #*»4r»ffiT-C«ttLT»*&i"*=« ( 
diacid) *Gfejefi1£H#fc LTftfc. UE-B»i^oo*/UA3fcli*«*^A' 

Kmm a* sct^i ft *> - 1 * < *oia 

fg«® ( 31 9, 86 %) frG^eVM^ LT#fco 209 " 2 
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10-Co 

^ mm 2 6 8: 

x^/-;v/y^nn^ j^y/^t^M (2/25/73) 2 

mmMthrm^, pirkiegy^L-o^->yHPLC#7AKT> mmm 2 6 7 
<D\\L-sm (y-tzm zmbm&K^i-y f-*v- (h^j 2 6 8 ^-fk-s-tK 

21§=§K# ^Srttfc'bO) tKfrSILfco *JSW12 6 8 : [a]p-9.7° (cl. 
3, DMF) 

3li&#)2 6 7 - 2 6 Q^-fb^Op^Ho^TOflfrfS^^ffi^T, 1*13 

jo^-t^&^n^ j^T©ii7xzm^^ ($xx) 



sxx 




267 Cl R, S 209-210 

268 Cl [a]D -9.7° (c 1 3, DMF). 

269 Cl m2>t-7PbMe^^7f L" 

270 Br R,S 223 
271 a PhCH20 R,S 210 
272 a n-pentO R, S 163-164 
273a EtO R,S 106-107 



1- (2-7DiI^;>) - 4- <4-^>>/-f 
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OnL^jJc, 4' -l:Ka^y-4-e7x-JM^>V^ (^-P3, 51.2nrmol 
) N (35.0g f 24.3mL 20.5mmo"l) £i^S 

(28. 0g, 203rnno1) fc*£JRLfc 0 # <b £ 1 2 BtHiD^. X 

I5H2 

70ml_<£> THF, 4* -^>v - 4 - ^7*-^*^- H ') * 

(10. Og, 35.0nmol) tSt«L, orfT^LW, >f*'Jf9AO#» 
(->'ai^-;UaL- r- ;Vc^1.4M t 37.5mL 52.5mmo1) 2 #M \^*> tz o T -> 'J > v 

I 1 CDfr mmm. (600mL) ^JC^vSH^JPU. ^"Tfflttil-fc* 
*Lfc*«ffl*Na.S04±T*K«kUs ML. »tt UT|tfeffl4**«» 

C (50%gf=®ejc^;v-^*^>) R f =0-64 o 

XdK, 35mL(^THF> 4' -^yyH*">-4-^7i-^^f Hh> ( 
l.OOg, 3.31imK>"l) - 7 8 tJl-*£*Pb£3&*^ 

L i HMDS^)M (THF* 1 -™, 3.3LnL, 3.31itmo1) 1 *HTJ"J > v 

;i, (0.395g, 0.461mL 3.64nmo"l) 1 WCis U > LT?8T Ltz 0 % 

hfiKKfoUit®*-! 8tt 3 0 5HBflt#tfco Kfcftfr**^** > < 10Ql1 
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TLC (C-18 MeOJ) R f=°- 59 o 

1*14 

6N-/DW^-»^K (0.587g, 3.3<>mio1) Lfco 15»t 

, *&iPi&*JR>3lfc#, KJG»&tt ( 50mL ) Sitf*. (lOOmL) t<D 

m&yaKmQLtio H?)^fiffl*Na 2 SO.±^L, ttflU lilt 
. l- ( 2 - yo^ejc^ y >) -4- (4 v;w^-4r5/7i-;v) -'o-e 

LC (C-18*/ij ^MeCN) R f =0.71 o £<Z>3M£li. 1- (2-7*a^i 

-4- (4-xl>^->7xr^ --'O-ir 1 - (2-7ntx^y >) 

_ 4 _ (4 jv^-^y7xx^) & ffl^S £ i: 




Hi« 2 7 6 



^ttW 2 7 6: 
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o 




m m m 4 3 1 



HiiffiU 3 1 : 

HA^Plfb^N- (4-7'nt7f;i') 7?H5hW, ^ftt?!l4 3 1 




j&fi^J 2 7 9 



^jfiff!) 2 7 9: 

*jfc« 2 6 7 O-ffc-fr* ( 5Ch1 9. O-H™ 101 ) *5rn^7tt^J8i»tfco TK^+^N 
a 0H (9.1mg t O.23rmo1) ofcjfcfcJS&jD U 1 8P#M$#Lfco fcifc^aMfrffc 

(64%) £#fc 0 AA. 93-100<c 0 



(164) 
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n m m 2 8 o 



gliSffi) 2 8 0: 

±Zs^*-?>-$lKl&ifriZ%Mm2 8 0O<fc#W£9«&Lfco 79-89-c o 




o 



mmm 2 8 2 

gffigj 2 8 2: 
180r o 

*#£j***WRLjfc (gXX I) e 



(197) 



1 0-509 1 46 



Dt . 3 ^7 i ^7D;0 (0.33*1-, 0.44g, 2.18nK>l) 4«WHLfc. 2 4 * 
,10 %H C1 (50*) t^xVf-Lfc.&KL*:****"* HC1 (50* 

, Jf -, v (i9:i) ] cfvifflsu-cBtarosa 




xa 3 »*«ft*« ( 1 - 669 ' ' 7 " V - ;V (7 " 83inL ' 7 ' 779 ' ?1 " 9 

y (10mL) »**50 tt L A *79^ = + 'C5 

;v (somL) ***** (so*-) n^stfc. **©*****i«LTit«-r* 

(49:50:1) ] K J: *||»LT»r**&*«***** fceftB * 
(0.53g, 39%) fcLT#fc. »^ 



(198) 
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168. 5-170. 0<c o 




OH 



m m m 3 4 i 



1*15 3 4 l<D<t&m<DmWi 

lMAfrb<D—Wi (diacid) (0.4g, O.86nmo"l) <o 1 , 4-V***ty (7.5m 

(24:75:1) ] J: jfffi LT«1Mfc<fri|to*fifeH# (0.25g, 
69%) t Uffco MA. 97.0-98.5^,, 
*W342 



^tfflV^T, 250mL79^3+^4-^noe7*-^ (7-06g, 37.4nrnol) 
iJ:O r g-^fMHi'fA'^o?-f K ( 5 *°9» 37.4mnol) ^v^au^? 
> (93.5mL) »»*»jJL>5:o fl#©4ft7*?s9A (9.97g t 74.8nmol) £ 

3P*M«iRLfco EJB»'fr»*. 10 % HC 1 (loan.) o < 

»j tmn-f-zz tKXvx* j^yf-Ltzo mzfrmL. ( 

2x50mL) -cairtftLfc. -^Lfc^fr («*) ( 50mL ) Ttt»U ft* 

L (NaiSOO , m&Ltio s J9uv*9> (lOOmL) & a lf*1fcWt*«.x.*- 
}V (lOOmL) -e%i%lLT®T&*mmtL, dtL^HJg^t (Na^SO.) > X 



o 
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LT«feB# ( 10 - 33 9) Z.<D%L>t&®)<?>-® (2-97g) * 7 

rr>a*7^D7h777^ [^0D>^-Mt> ( 2:3 ) 3 
^ILTil^M«SfeB* ( 2l54g > 82% ) fc^Tftjto TLC 
^t>-ftSif>. 9:1 ) : Rf °- 54 o 



a 




X*I2 

^N, N-v>W^7U' (7.9mL) ^i^tt h 'J ^ ( 95 % N 
aH9) 0.044g ( ^'l.74mnol) o|g«7RSr|£j» tfc 25mL AJls7 9^ 3 »-3C»L, 0 

*fc*inL, ^Wlt^MlRT-COlCK-Cli^MWSrmRtfc, N. N-->* 
>f)W*;Vi75 K (3mL) ^^3 4 K 1*1 2 *>f><^ * 
->'_tert-^*f-^ (0.4g ? 1.74imio~l) v>&fa* > 'J > V LT 1 5 #M to 

oTjSint?t* t^siEt -cj^KjniSLo-o 1 9^wm#L^m> rasa* 

!gj£.x_^;V (70nL) ^#3^L. 1°% HC 1 (120mL) ^xyfLfc, L 
(2xl00mL) -cjfcfrU «*L (Na^O.) s ^+^»*SL 

J.>h*tfl, A^ff^-y^na^^V (3:1) £v> L^^r^ * - v * n a > * 
> (1:2) ) \z£ y)ffiMLXmM<Olt&®* 2<D®frKX®tc 0 TLCKZZh 
, jftfcJOHfrtti&R f h-Cte-f**»C«A?*lTV»ftA« (0.36g, 40%) , 

*2«5H*»i«ft-C*ofc (°- 22 9, 24 % (^tt«%) ) o TLC Cn**>- 
^no^r/-l:2) :R f 0.20 o 



(200) mmW- 1 0-5 09 146 

o 




OOjH 
COjH 



1*13 

*fiK^O#®5- (0.36g, 0.7nmo]££VP0.22g f 0.43rmio1) % y — V - )\< (1.9mL 
, 1.9g t 17.5nmo1^ j:?/1.17niL 1.16g, 10.75rmiol) „ £ J; o? }, i; y xj&M 
(0.54mL 0.8g, 7. Ormolu J; yf0.33mL f 0.49g, 4.3mmo"l) toy'^nn> ^> (4 
•6mL^ j:^2.9mL) •^&JS!J*<D25rTiL : fcjg7 n^T^ L*r 0 ^'14**^ # 
H^T"C2 2mmmWLtz1k. iiaS^^^S^CSfxf (20mL) £ j; XJP 
jt^Tfc (2QnL) (7>Mic^@BL^o ^SO^TK^^nLTit^t^^^^tfco 
#%$M££#8tU 2c7)®^^L, (2xl5mL) x-ft&L, ^ 

(25:74:1) 4v>L»ixf (49:50:1) ] t«tU« 

(°- 2 9, 44%) t LTf fc c TLC (^on*/l/A^^;-^, 9:1 ( 




mmm 3 4 2 
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Jim3frh<7>—W. (°- 2 9, 0-5mmo1) <o 1 , 4 - v # 3f -9" ^ 

(99:1) ] nj; *)K|»UT#Rfl:-fr»*6'feBH* (O.Ug, 61%) UT 
#7to 102.0-103.0^. 

HiSff!) 3 4 3: 




OVKX, (5.6mL, 17. 3g, 108.35rmio1) (75.8mL) e^O^SME 

tpj^i, (15. 2g, 379rrmo"l) tf>?g?fcfcjSjJD U 15$3*MtK#Lfco Z<D&.mU 
^Cl, 4_->-^-^-^> (54.2mL) 3 4 1 19i&<75XfI 1 frh<0 4 - 

(4» -^nnf7i-Ji') ^fHK/ (5.0g, 21.67hmol) o-^jfcSr^D L 
7t 0 Rl&fi-a-fc 4 or "CI 8B*MiJllStU M*-C*»Lfc 0 H 

jg^fC (60mL) 4><^.?- h V ^AStMPIj (21-5g, 86.68mnol) 

25mL) tp H~ 1 KBMfrfbU 3&fe££C£ 0 it*UfcH#*i*aUJ: »?*«L 
> BffiA Wm.x-f-fr) LX0r%L(Om£k&mt «J OttSB-fk-frtt (4-49, 88%) £ 
#fc„ B,$U 286.0-288.0«C o 




IS 2 

lOOmL^? 1 ^<b<7) 4 - (4' - ? a n fcf 7 x ^;V) 
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(3.7g, 15.9nmol) , jj, 0->7f Kd^-/;V7?>M^ (2.34g 
t 23.85mno"l) ^ J: ] - t KD ->^^y* h 'J 7 V- /V (2.36g t 17.49rmio"l) 
iW^n^r/ (6enL) -<§?££7>Jc?&£ffl^-C^£PU &53*fWt!#L*:o 
N-^^^*^*V^ (2.62mL 2. 41g, 23.85mno"l) Jyi; ^v^^LTf? < 
«Sfl!lU ^T, @#?) 1 3 - (3-y>fJi'7^7'Di:;i/) 

#->V= K (3.36g, 17.49rrmo1) %mttLtc 0 0 *C -eTO1£2f*a£ 

H^T^T^P#Hti£#L^o Sz&£T^DiSLoo-l&m#£jf$^L£o #ft2 3 

N - V * * )l> * )lsJ±T< K ( 2mL) £ 0 *C T« flD L T KlSS^ ft £ ?£ /g-ffc 1 «, 
l^M^ TL CttS £>&£35'ffc£^21\ ^£T% ££>&&|5$|g [N, O-v 
Kn^->;i/7 5> (0.46g) , 1 - t Ka^->/<v y }. ij 77-ji/ (0.4 
79) , N fl'* y > (0.52mL) 33 «£ tf" 1 -jc^/u- 3 - ( 3 - *J * ^ )V 
7S;yn^) K (0.66g) ] & 0 CfSIl Lfco 3B#H^> T 

LCIi> ^&3£lt£^Lrf:<7>-e> Rj£ig£-!$i£->*^ n npt* > (200mL) ^ 
fib. ikmRMTkm-l- ^ 'J *A (2 X 100mL) , 10% H C l (HXM.) , 

fci-T^ (50nL) tliWLft, #Lfc*«ffl*«:*L (Na»SOO , 

- (^7->*ai> hfctii* .y^DU^^>^^ty'^nn^^>-^ (99 
.5:0.5) ) tcj: $3»RLTBrS«>£j56fc£efe-@# (3.89g, 89%) tLX&tc 
o MS (FAB-LSIIW) 276[M+H] + 



o 




xm3 

n-rfil/'Jf'JA (^s^r+f->4 ] 0 2.64M f 10.2mL 26.98mmo1) - 4 0 C 
CTv 7^>»lftTti*f b?tKD75> (50mL) *<DMtzKm® Lti 
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^V^P^7?> (3.78mL ; 2.73g, 26.98mmol) KMT LtZo 

vyjy (4mL Inl^ttm) + © 5 - 7 ( 2 ' 40 9. 13.49mmo1 

xh7*Fn79> (4nL,lmLo-f-f g-$r%) $><7)X.m 2 frh<D&I$.%} C 3 - 1 ^ 1 
1. 24rmio"l) 5/ V > 

^Lt8^i:*fco«Lfc. BUS**- 4 0 3 P*wa£# U 
, 10% HC1 (50mL) * fcftftai < x * > b t4 £ t K X o xVf Lfc.«> 
^ (150nL) ^aiL^o fr^t***!**®^^ (2x5QnL) 
t »U:. ^L£«*i£iM7k (75mL) Tife&U SSiSL (Na.SOO > 

7 7 ^- (^7vx>Hl ^*^>-->**no* * > (3:1) &v>L^*^ 
^.^nn^> (3:2) ) ic J: i9^|MLTBlTM^)^6£^^^fe-efe@* ( 1 - 
80g, 46%) fcLTllfc, MS ( FAB-LS3MS) 349[MfH] + 



V 'J 7 ^ ( 95 %N a H<7)°- 15 9, ~5.8mmol) ^jKffl^^L^ 0 *C 4 

jjfcigg (1.93g r 5.53mmo"l) ^g^^-^U yy ^Lt 1 OM^fe^f t^iDL 
7t 0 ^mte#*»iattTT«B**<>^-Cl B#ffl«M»Lfc 0 N, N-v> 



o 




184 
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->'-tert-yf-;w (1.26g, 5.53rmo"l) <7>-<§?{££ v <J y LTBg* 1/ > vfe 

jf#L^ M&^fc^-T^ (300mL) -C#|f?t> 10% HC 1 (500nL) 
T^^^^-L^o fr^L^lSlffifc&TR (2 X 50OnL) -eftjf. U «gj»L (Na* 

- [/7vx> hv§m. ^r/-^DD^r/ ( 4:1 ) £v>l^* 

ty-/^nn^> (1:1) ] ic J: 19 ffifi L"CjJr3<*>»St*J*fej&*a»o fcSfe 
(2.13g, 67%) tLXmfro MS (FAB-LSIMS) 577[M+H]* 



IS 4 ( 2 -l9, 3.64rrmol) % 7~y-;v (9.9mL 91/nmol) 33 J: 

^f'J^JV^niW (2.8mL 36.4mr>o"l) <7>v^ua^^> (15mL) }§?&£50mL 

fco Hi:hV7JVtnftS (5mL, 65nmo1) £jjfc|jnLfc 0 $ fcfc4.5i$raafc# t 
RjfciHHIj*ftBtx*-A' ( 75mL ) ( 75mL ) Mt*£L)ko ^* 

^«7k*«SinibTa:IRL^:***»L^o #«ffl£5MSU (Na*S 

4:1) 4v>Lft«if L A'-^^-'9-^-ftK (49:50:1) ] £ J: *) ftSg LT> FrS«9 

-80%, »j£U 45.0-51. 0^ (55-#) ) £LT£#£ !TLC (^b*W-> 
*y_,l,,9:l ( YV-*mv>mW.*^ts) :Rf 0.34 o gB#tt£^&S 
ttO-SP (l.Og, ~2.15nmol) (o 1 , 4-^^^r^> (l&nL) jSJS^^tt*'^ 




H % 0U 3 4 3 
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0:1) ) K£y)n&Lxm&ft&®*?n&**' J *ft® (°- 75g ' 83%) tLT#fc 

o jbjI^, 74.19;£|Mfc. 73.95. H:ff-|Ml, 5.99 5.82. 



gllSff!) 3 4 4 
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7 *tf>T> CH:Ch (400mL) p - ZfU * If 7 * - )\> (20.0g, 0.0858 
mol) fcJtfJUta-^n^T-fc**' ( 7 - 5mL , 0.0858mo1, 1.0^*) <D®&* 0 
, C^-e^*Pb> A I C Is (24. Og, O.lSOmol, 2.1£*)' Sr 4 IBIifl-»*T»jDL 

7t„ RlK*SrOT:i-e»a"t, 1°% HC ltttt ( 20Qri -) T^^><^L 

fco »5>*L^7K»*fl'»l- C Hi C 1 2 (3xlOOnL) -efflffiLfco £-Lfc#«» 
^UNaC lfeft (l50mL) -eftj£L. K*L (i*MgSOO > iETt*^ 
^SL-C^-fe@# ( 29 - 3 9> 96 %) iit*S^ffi8nrt'4<^XS 

o 

..PPh 3 




1*12 

lEflkTHF t 400 ^) +OX»1^60+mi# ( 29 - 3 9. 0.0827mol) £ j: PPh 

s (23. 9g, 0.0910no1, l.l^ft) <DA ? V -*«*fifl£"C 1 4 P#ffljn& Lfco # 

= K (46. 7g, 92%) i^o= K (7.60g, 1.23nniol) % CH:Ch ( 
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50mL) i$J;(/10% NaOH** ( 20ml ) t <DWi&%Q* 3 0 frWISJt b < fflft bfc 
o TK^^CH.C 1, (30mL) "CjfitB L, ^bfcW.Mzfc ( 3<)nL ) Ti5fc#U Sz: 
$sb£ (^TKMgSO*) o #£>=rL£@#£E t OA c T^^bb-CirMo-f 'J 

K*«afr&»* ( 5 - 1? 9, 78 %) tuf, m^ist«fflu:TLC 

R f (EtMc) 0.55 o 



CHsC Is (200mL) cj^N - * j-fr^fr* U > * * -> K (U-.4g f 0.0973mol 
1.40^fi) ©I$H4-7x^^r^;-JV (10.2mL 0.0696mo1) £ J: ^» 

5fctt3*ifc4 AV-r ( 2 -°9) *«Jnbfco 1 0 53-M«« i tfca, 
(perruthenate) hy^ne^y^^-')^ (0.218g, 6.20mnol ,9mol%) 

(200mL) £3jj&] £ LTF1orisi1 R ^iiUTMJiL. 41 £ *Lfe*«[*fi«IN a * C 
O.igjfc (200ml_) % fcjfrjN a C 1 (20OnL) , 1M CuSO^* ( 200nL 
) -cjftj^L, (MgSOO o *ffiT-e*ttU /<^^M (bulb-tc 

-bulb) ^JgLTmM<^7^xli K*jfiHfc*^ * C 9 - 3 ^ 90 %) fc bT#^ 
»±£Afc**S *>*>^< 1? tWcitLfco TLC (25% EtOAc 

/✓x^^) 0.60 o 



^THF (230mL) *<DJLM2frb<Dit&® ( 12 - 5 9, 0.0233mol) & IXJFJL 
T&.3frb<OiY&1to ( 4 - 13 9, 0.028Crnol,1.5^ft) t <&ift#tt £rii2ttfi8E-C 8 0 >* 
WDnfftbTto #^£^Hfc*MJETT-MU (25CM.) fcfc#U 




1*13 



Br 




1*14 



(207) 
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t glL, EtOAc (2SOnL) fc**U iffiNa HCOittft ( 15anL ) 
»U 12* L*: (**MgSO.) 0 #^/««ET«U CH.Cl 
2t :^L, 25%oe tOAc/^^>*Jft)MttrS10 

*U ^xy^#-v7^fVtv- (3.85g f 41%) fcUifc.xl 
«*N qt 4 Ht a BrOfcLTtrtW»:C.71.05;H.5.22;O.Br:19.71. *»*:C.70.77;H 

,5.23;0,19-56 o 




1*15 

&7jcEtOH (l 5mL ) + 4 (0.405g, l.OOrmol) jsXtm 

m (0.060mL l.Qtmol, l.O^ft) 3 5 (l-2mL) ^KCN (0. 

130g, 2.00rmK3l,2.0^») oM«r *9> o < «9 i *SJD b fc 0 * 3 5 TJT 1 4 

*W«#U #W^7'J-KHCI» (SO*-) (50*-) kOWIC 

3*Lfco mCHCI, (2x2Qt,L) ujjUBU *Lfc**»** ( 3 x 4anL 
) TftfrU KMkt (fc*MgSOO > «ET"C«ib3fe. #fc*.fcH#*E 

%) Lt^, AA. 139-Ml-Co 
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o 




mmm 344 

Y)\,x-y (25mL) tp<DT.U5 frb<D &£ZfT is It V ') * ^;i/*X (0.18 

Og, 0.874tmol,2.00^S) £ £ 105^60^ J pf*. U L**3b % »3I 

fco f&feL£^'feH'l*£ h;Px> (lOnL) KUSfilLs HC1 ( v?* **9" y*<D 
4.0M 0.33mL 1.32nmo1 ,3.02^») -c^Ljg Lfco ?§ *> ^tfit? 1 4 

^fM^#L. ^l^T% EtOAc (50nL) £ J: tf* (50mL) M^^gtL^o 
*B£* ( 2 x 50mL) jsitff&fllNaC 1 m®. (2x50mL) -e&i^L. SiLT^rl 
(7>-r> vV*-;u$-m-fe®# (0.211g, 100%) £ LT#fc 0 »&> 175-M0C 
») o * 
gSifeff!) 3 4 5: 

EtQ 

P-OSiMe 3 

EtO 

0 < C^T$g^V^f-;wjc-7-;u (250mL) ^y'xfW7 7 7^I^ (2.8mL f 
0.0217mol) £ £1?+ »; xf ^7 = >- (9mL O.065mol ( 3.0^g) 
fttt Ltc^th ';>>;P->U;W (3.3mL O.G26&nol, 1.2g*) £v'J >v£^ 

t\ 4 5 ttf 1 4 mm-cMULfco ^xxDmmzm^&mmK a^xm^m 

5J*BSf*Lfco ^htlfzUG-tyZ^y ?y (150mL) t^fiu tta&LTMJ-x 



C209) 
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3.64g, 80%) fc UT#fc e »jftC* ^"C ( 5mrnH 9) o 



O 




OEt 

• P-OEt 
n 
O 



1*12 

T;v=f>T. fg^L^NMRW + ^^ift^J 3 4 4 p§£OlfI4 ^£><7>£j&!&? ( 
0.200g, 0.490mmol) £ X iFv 3-*}-)\> Y >J ^ 'J ;V*t; 77>f h (0.105g 

. 0.490m 

j 

mol.l.O^fi) t<DX7V-&, 5 OtiM§^iV^I)SlL> 50 

V)\s*X7tJ h (0.5mL) fMl, 5 0 "CT 2 4 B# W #Df& L*r<> 
*&&T-£-m%tBL, CDC 1 »C*»L (ZtiKX h;v 
^£>^l*5^S:H-£) % 5 0 t f 1 mm H g t 3 ^WSi LTff£y if JVx 
*r>£#i!H£-C% 1o-ffr\^%%L<r>*4 * (0.23g,95%) TcHfrtff, Q.H 

^BrO.Pi LTIt^it: C,61.83;H,5.94 $L$m :C,62.05;H,6.11 o 




mm ffl 3 4 5 



1*1 3 3 4 5 ^-fb^opis 

f^CH^C 1 2 (15mL) cp(7)XfI2 35^<^&fiB;^ (0.243g, 0.49Qnmo1) 
•f^^^ib h 'J ^ f-JVvV ;v (0.48mL 3.46nmol ,7.4^ft) ^y'JV^^LT^ 
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5 igMu 

TmS<&***>R (0.150g, 63%) fcUfco 150-152«c o 




3Effifll 3 4 6 



g^fjj 3 4 6: 

10cxL%^y^7,zi^(D^mmi(Dit%m (0-25g, 0.725rrmo1) , ^D'J>N- 
;V7 = K^Kdfi. (0.48g, 2.9Qmio1) # «fc V s 1 - Ko * > V f 'J T V 
(0.10g, O.725rmiol) <r>l&Wik : J t n n j* * > (3mL) vg?&&3KiS-£ffl v>T<% 
*PL. ^^Mit^L^o *-/U*Jl/* U > (0.32mL 0.29g, 2.9»nmo"l) £ 

>->*^^UT^^<g?jDL> 1^1-1^-3- (3^->^f- 

)VT 3. S 7°ne;u) ? K (0.146g, 0.7&™ol) £«yj|iLjfc 0 RlSfi-fr 

^7;v^>T»P50tWL, ^v^t?, -l»M*-Cin*t*:o 
> S»l*^n**A (30mL) -caMRU 10% H C 1 (1&"L) Tift if- L 

?to frMLtzfomzrw*)^* ( 5mL ) -c^mtTto -frtfc******^ 

NaHC0 3 (KM.) fffi&U l£*L (Na»S0.) , 

(98:2) ] fc«fc V)m^Xmiit J £%5*&&mfc (0-26g, 79%) 
tLTS*, 75.5-78«c o 
%1foM 3 4 7: 



C211) 
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Bf 



xmi 

h)V *y™L*<D2, 4' -/70t7th7i/> (°- 62 9, 2.39mmol) £ <£ 
yf 7 ^j. 7 = p (0.20g t 3.32fmo1) £ £>v#?i££ 3 B MMMLtZo WSrMUT 

T£j£$|0.20mg (38%) LT#fc 0 T L C (t3Lik*Tls>) Rf 

0.42 rt 



SnMe 3 



X*I2 

DME (1.5mL) +oflMkhiJp»-f-^X (O.Slg, 4.oeiiiiol) r;v 
^ (0.3g, 13.05rmio"l) ©/J^^-fc^S^ S ifCV»* JB»«[fc*iP Lfco 

, DME (4mL) 4><?>XfI 1 *S>*5&*« (°- 8 9, 3 - 36mmo1 ) ©^jUlU 

^>^^3-20%^^^;V-CO^ D-7 h^57^ -»cft LT4*te°- 76 9 ( 70 % 
) ^^fcLtffc, TLC (A^ft>-20%Mif;i') Rf °- 37 o 




COjB 



1, 2->*^nnxr/ (1.5mL) *oX*i 2 jMb<o£lft«B (°- 21 9. O- 65 "™ 1 
1: (PPh 3 ) * (0.078g, 0.14mmol) fc<&fc?S£-Bfe»XLfco 
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ftK-xf-;i/-e;JfrJ|RU mi&Ltzo i$«:»ETtgil, ^ > + <9 3-50% gfc 
RMS (FAB) Q 0 H J6 N0 4 [M+H?i LT, ftlffii 344. 18618, gjggfig 344. 18600 o 




H 3 4 7 

1*14 -^ift^J 3 4 7 <7Mt#^fi§!i 

I>fI3 7$><bo£j&t> ( 56m 9, O.16rrmol) £.x?y-;i/ (1.3mL) fcJBiS U 4N 
NaOH (0.4mL) -e#L3SL£o fi-frtt BfcJ£# t £• RM-frtt** 
u>-c2N hc l t^-xv^l, ftK-xf-A'T***!^ *&5iH*Lfco 

-)VC<Q?V>? VJfyy 4 -KULX^mM 2 4 8 0-fk^W4Qng (78%) 




^iW 3 4 8 



£ttgl3 4 8 : 

7-bh75 K^>)i:ft7-feh75 K*JB^* 3 4 

7<5t©iffl*^*ffc, HRMS (FAB) q.H 22 N0 3 S[M4H]^L-C, tttMt332 
. 13204, £Hifc 332. 13287 e 

£ jfefll 3 4 9: 




(5mL) ^<?)2-7-t:f^-5-7'n^fi-7 
x > (0.55g, 2.64mmol) <7)«Pd (PPha) <t*IL, 



013 , (SR1F1 0-509 1 46 



.- j.- -vn - (0.46g 2.91imiol) jsj. 

im^ to**-**-?*' 0 *'* 

me0 HWS.OMe «%*«• S.»~l> t frSMUfc. *«> 




o 

Bf 



X^S 2 

(O-'W. 2 - 17 "° 1 > * THF ^ [ '- mM ^ 01=4 

„ H BK ^* (2x15*-) -eaffibfc. *B«>*ffi*-rtt»L. M g s 




(0.859 3.05^1) rtSMaH (0-0689. 2.M-.1) TSkSLfc 
. «*»M*3 0»lW»t*:. THF ("*4 +Ol«2»S 

(0.629 l.Wraol) BifittiTU. RISE*® 5 

*»*«*•<** U M 8 SO.±T(£»U. Mt*^**>* 
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C (^ + ^>-20%ttI|jcf-;V) Rf 0.39 o 




COjH 



urn a 

(5mL) *<OT.m3frh<Dt£$Lty (0.63g, 1.23mno1) ( 
0.5mL) Wfrmtj- h U *A (0.24g, 6.1&imol) t&SL. m^£^S-C2 

^LT, f&!^TOjMfelfcfc-»£jftto0-54g£#fc o TLC (AMI:.* <f- 1/ >-10 
^Z-^) R f 0.13 o 




COsH 



U? S£ 0»J 3 4 9 
I*i5-*ifc#!l3 4 9<Dit&®<DmU 

T.m 4 (SOng, O.Ummol) (1.5mL) KfeffiL 

^ ttftffi (^ng, 0.014rnno1) tjllUo fi^ft*7*rf>«*TT3 6 ^1 

^-^^^Sfe B B H L/c^iftF!l3 4 9 0ft-6"&34rng£*ifco 149< Co 
*Jfcfl) 3 5 0 ! 




Iff 1 

5-/o^7n^'^g (5-brcmofuroic acid) (7)^ jc;*. ^ ;i/ (204mg, 0 
.99im>o"l) ^DME (3.5mL) \z_ 
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*»U «V>t\ Pd (OAc) z (2*ng, O.Unnol) , P ( 0 - h U » («> 
irg, 0.20nmo1) x ^-^nD^^iKni^S (168mg, 1.07rmol) % £ <£ 
Cf^tHt^hy^A (l.OmL tK^<75 2N , Z^" 0 " 1 ) tSrSsinL^o Rlfiift'frWSrlWP 

»££fi$-C#*PU *-C*«?L, ^-fk^f-V^ (2xl5mL) -cfflftiLfco 
fc«tfltt***-eft»U MgS0.1«U *«*«BETT»* L-C, ^ 
f ,l,i7f Ji/i LT<D^fi5:^170T)g (72%) **§fc 0 3fcv>-C\ 
*2rtL^i^y->Hi»»SL, 5StON.aOH*i«-Cj(!!iU 
tlHHI*#U. t^WFA-C. !&3* 2N HC lt^x>fU ftti 

TLC mit^^^y- 10 %^ Rf °- 17 o 




1*12 

(3.5mL CH,C l,+«>2M f 7.0Otmo1) is J:^-i^DMF fe^SLt 

o 7 ^^T-ei iswaafcLfco -oM^ «#tt*o 

E 1 2 0fp<7)0.6M t 30rmo1) tfK^Lfco RlSfi-fr** 0 "Ct 1 1 P#Mif# U t 

^^4,(?50-30%^jcf-;wT^^ h 7 *y 7 <r - fctt LX&M i:2S 9 ( 79 % 
) TLC Cs^*>-10%*Kif-^) Rf °' 13 <> 



C216) 
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00 jH 

nmm z 5 0 



M3 5 v<oit&m<om& 
<o&wu%}*m^z>vx>?\\±%nmz 4 9 tmm<Di>(7)-c$><3tzo hau 129-130^ 

o 



»35i: 




Iigl 

5>mn-ll0mLM77^3i:, $kffiM 4 0 <Dit&%Q (0.200g, 0. 
401jnmol) „ h l ) ^ ^ l ) -t^-ly > (0.06301, 0.050g r 0.401mmo1) % a 
•MkSl ( I ) (0.764g t 0.401rmK5l) £ J: tftrans-y ^ u n t: (Hj7xx;v 
**-7-f >) - h (O.Ollg, O.OlGrniol) fcftifcLfco ^^^iS-frW* 

£ffl-ci 2B#lM#L*o Kjft&frtt&ftJftU -> y '* r>bi<»g±o* 7 a * u 

7^77^- (20%^^^f-;v-^^^> (0.5%ft«^) ) J: 
*ILt» 7"; >^L7t4)^^0.163g (87%) LT»fc<> »A 

HgBfc^vfc&O 2 mL^/M ->'J^7tf k> (0.150g, 0.32Qnmo 

1) J: tfK 0 H *y (2"*-. 0.320nmo1) *5fcHLfc<, #e>*lfc' 
M^Ifitl 2B#Mt&#Lfco RJCiS-fr»*pH 1 UKfiftU SUfJV 



(217) 
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9799(7) -fb-6-^°- 104 g (88%) ^KW^^Sfeift^tti^o »Ax 151 ^ 



%1* 4 0 * fc l34tIS4 1-7^>i^e>> WT©-IW 7 * 

=-fr£.&M (^XXlV) fefHRLfc. 

& X X JV 



(T)z 



(T>, 




351 HCJC R/S 

352 CH3(CH2)3C/C R, S 



151 



132 



3 5 3, 3 5 4 , jlttffil 355 



MeQ 




1*11 

jfe^ij 3 5 3 , **« 3 5 4. fej:tr**« 3 5 5 0fc**«>l»«>fc*«>* 0 ' , « 
b*3/T-fcf-V> (Propargyl met hoxy acetylene) {iJ^^g'grp^L 



OH 




Ph 



MaO. 



3 5 3 
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9kmm 3 5 5 



TM 3 5 3 ^ HiS^!) 3 5 4, HJSfll 355 

*>"f 9 Y KMX □ * 4h t x m& L fc*^* > 

-SlQnLoA/i7?7 3e2iiM>MeOH, IS 1 f><07 U >1£&K (°-° 
30g, 0.068nmol) £ X If* ~ 5%/<? v «> A 0.002g^5£^ Lfco 

1U ftffiLfco **«I3.5 3 (O.OOlg) % £ 



»« 3 5 4 (0.003g) N £ J: P$jft0l 3 5 5 Oft-fr* (O.OOlg) ££HPLC ( 

o 

3 5 3 «rtt<frtt : H P L C mm, l %»»^>H!frfl:.* f- v> (°-° 

1%TFA^^-) t R = 17.653-; MS (FAB-LSIMS) 443 [M+H]* 

*iSW 3 5 4 ^k-^tt : H P L C (fctfk l%M*f*Hlfk>fV5' (°-° 
l%TFAg-^r) t R = 15-5^; MS (FAB-LSIMS) 443[M+H]- 

HiSfnj 3 5 5 cMfc-o $J : HPLC 1 %ft«J.^jiHBHIsj« *■ V > (0.0 

l%TFAg->&) t R = 20.655-; MS (FAB-LSIMS) 445 [M+H]* 
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n 



3 5 6 




m w s 5 7 



MM 3 5 6 fej tfMM 3 5 7: 

MM 3 5 3 .MM 3 5 4 » X ffM« 3 5 5 *Xt*m*>m*W*>* 

U Wj 3 5 6 ^:HPLC (W. 
1*TO**> t R = ll.^ MS (FAB-LSIMS) 

W «3 5 7 0ft«:HPLC l%RS^^>fK, (0.0 

1%TF^) tR = 3.2»; MS (FAB-LSIMS) 442DHW 

jljfcMg 5 **5.fca f MM3 5 9 




MM 3 5 lOlfc«OP«KW-C«ltfl»**fe«I»l *fflV>T, ftl 
33 5 8 *^***3 5 goM^^^^^*^"^ 
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mm m 3 5 9 

mm 

**« 353,^354^ **** 3 5 5 oft«oMc^»T«« 

L WJ3 5 8 ^:hplc (tttli. i%W^/HHft^^> <°-° 

1 % TF^) t R = 13-9^; MS (FAB-LSIMS) 475 [M+Hl* 

»J3 5 9^r.HPLC IKft^JMWk**^ <°-° 

1%TF^) t R = 25.2^; MS (FAB-LSIMS) 477WH3* 

jgjftfl) 3 6 0 : 



C02CH 2 CH 2 TMS 




CHiC J, (45mL) [2. 2. 1] > 

_ 7 (3-04g, 19. 

Ttamol) [d«yffc**li* Tetrahedron Vol.37 Suppl . ,1981,411^* Htc 1 
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) x#/ -,w (2.7*4., 0S.6n»ol) , E D C (3-9*. 20.55imK>1) XtVDMA 
P ( o.iag o.9™»1) HifflU. aSt^HniSL. 2»H«#Lfc«, KE 
MWM x>H, CH.CI.t«U. 6*»StL*«U 
,H.Cl*Mrt»L. M«SO.±-CW»U MPLC <»* 

6M ^Ut«. 'H NMR (OC1.) ». 2.88C, ». 2.76C 

m , OH), 2.0501. «H>. l-SOOn, ». 0.99ft, 3-8.4HZ, ». <>.09te,9)„ 



IHMeaiMon* (3.189, 12.50-01) £^2- [N. K-* 

.30-03) -7 8C4-WWU t- *x * + » K HMD S « 0 . 5 

MSiS (2 4mL, 12n™>l) fSIUKWI". »*II5ST». iS«Sr 2 »MB6» L 

.i-rt»t; Mil-*. MPLC (^%E l OAc/Mt» WfltW 
gMM <«•*. 91 %> H**OHt«t. 'H. NMR (On. 
, d5 75(d 3=4.8Hz, B0. 4.13ft. 3=9.0Hz. 2(0, 3.160., ». 2.620,, B0 

1.8* '» l.«Ct, 3=9.3^, BO. L23ft, 3=9. Bte, B0, 0.96ft. 3-8.4 
Hz, 2H), 0.04CS, 9H) G 



C l e vy— * /7— Br 



1*13 

c^.x u,^, * nn i;7,-)l (3.0g 15.9nmo1) 
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^2N Na OH«Uo«»^MgSO,±«U ** 

^Wt^c/H NMR (CDCl.) d7.57 Cm , 2H>. 7.48(m 2H 
) f 7.41(rn 4H) 0 



THF (12Q-.) +o4-^n*-4' -^ne;^ <*•<*. *>'<*™» 
) ^JflWU n-BuL i 

, 31.amol) rttMKUU. l^^Lfct, M^nnh^f 

(33mL, l.CMfc*. 33.Qrmol) tjMU. 
f-CWL. ML*. Rft^B#tCH,Cl. (300-L) T**U WI 
^ **iO«»»aCl t fc o **« * M g S 0 - Jn?«» L , 

« S U «U.MPLC (9.38g 
, 89%) ^^WtLW:/H NMR (<*1.) d7.62Cm, 6H), 7. 
54(m, 2H), 0.39CS, 9H) Q 

.COjTMSE 




I*§5 

2 g 10.89nmol) , C uI (°- 215 * * A S P h, (C3399. 

/ci.Pd (MeCN) . (0.2159, 0.56nn,ol) 8 5 

20.7mmo1) 
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i-J^U. S»*3«»»U M*-«WU E t OAcT* 
*Lfc. **»«tfc«. ***E t OA t «»l, ^**« MeS 

MPLC (MS,ItOA«Mf) K1^WU»»W^*1 
*» (4.09 86%) *efeB£ttB*tLT»te.'H NMR (<*!.) d7.5K 
I » 7.420, 2H>. 6.40Cd, 1K..4.19* «0.2H^ ». 3-580. 

3.230*. W) , 1H>. 1-950.. *>. ». ^ 

5Hz, 2H), 0.08CS. 9H). 



^CHO 



1316 



10% M,0H/CH,CI, <«*.) *»I«5*>^*^,V* (3.609 
8.47-d) «>«««. -78mWU BMMietWMt*" 1 

MPLC (MS»EtOA.Mf/) C i,t 8 sirii^r.vn« 

**«*•*>•* VV W CSA <0 ' 

,92, 0.83^01) (0-3*. 16 - 5roo1 ) -WW-**- 
»»*»*U MPLC (0-15% Et OA c/ 

w7)vrt K (3.459, 89%) tJlM-f^tTfl^'H HMR (0X3.) 

9 78(d W.8HZ W>. 8.05Cd, W. 7.65<d, ». 7.55<d 
:-9 0HZ 2H) 7.44Cd. 3=9.0*. 2H). 4.35<m, ». 3.87<t, 3=7.2Hz. SO 

', 3.15*,' DO. 2.20CH., OT. 2.030* 110. 1-860,. 1K>. W>. 1.W 
t 3=6.9Hz OH). 0.9301., 230, O.OOCs, 9H). 

9 * 



(224) 
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O CO ? TMSE 



1M7 

XHF (QmL) ^(Oft&Wf-V&Tfr^ -l7^<Omm. Q-'**-. L0M THF 
> £ 3 -jcf-jv- 3 -^V* (0.83mL 5.77mmo"l) -C#y®L> 1 B#WiD^ 

XHF (15mL) ^oljg&^fcOT^T** F*W# (°- 85 9, l-86imol) <D® 
~7SX:i T^*Pt> *-a-^^LTTHF (Mie) ^LTEPA^) 

4B#MtE#U 3I£^"C> 2N HC 1 

(4.6mL) X~**>l-Ltzo KJ&m&WZE t OAc^U 7KTi5fc# L* c 
«^MgSO,±t»U M&L. fcfc&Lfco MPLC (5-^10% EtOAc/ 
HJ: ^ML-C^H^T^r^ K (0.640g, 75%) £ ££Jg,H'l£@te 
iLT^'H NMR (OX!,) d8.05Cd D=8.7Hz 2H), 7.65Cd J=8.5Hz, 
2H), 7.55Cd D=8.4Hz 2H), 7.44(d J=8.4Hz, 2H), 4. 15 Cm, 2H), 3.76Ct 3= 
6.3Hz 2H), 3.28(t 3=8. 7Hz, 1H), 2.48(m 1H), 2.35Ct D=6Hz, 1H), 2.18( 
m, 1H), 1.9lCm, 2H), 1.57(m 1*0, 1.35Ct D=6.9Hz 1H), 0.910n, 2H), -O. 
01(s, 9H) C 

COzTMSE 




1*18 

CHiC J, (6nL) *<DJLm frh<DTfr^-n< (0.2QOg, 0.436iTinol) ££Xf 
y ij jc^;VT ^ y (0.09mL f 0.65irmo"l) t<D-feM*^ j&lfcp - h fl/iV* >W*- 
;u (O.lOlg, O.524nmo~l) 33 X tFDM A P <D&& t X~9HM t fco 
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, 6B *M«#L, WKWtt. MPtC ( M» E t OAcMt',) 
TJlffibtTh-Vy-h (t«y!a«) (0-2«>g. 89%) *fc LT»fc. 

■„ NM R (O^,, *. 7.82<d, W ». 7.64<d 

3=8. 4Hz 21-0, 7.56 

On » 2H), 7.36M. ». *>■ *°' 3 ' 

HC, ». 2.610, 1H>. 2.46CS, ». 2.130, ». 2.000, 1H), 1.820, » 
), 1.56Cm, 3H), O.870n, 2H), O.OOCs, 9H>. 

COgTMSE 



...... i rtl 250g 0.408nmol) , #>J9A 

( 0.232 9 , 1.2*.!) . ^ 1 - 29m " 1) 

Ac As**» .^SSt^^.M.K (0.1879, 78 % ) 

7 5 " ». 7.71Cdd. W-™..». 7.63Cd. «.« 

z ' 2H ) 7.55CC 3.8.7Hz, ». 2.44CC, 3=8.4Hz. ». »■ 4 -°°°" 

'«>' B.«4i '». 3.810, ». 3.33Cdd, 3.-13.5H, 3,=6.9Hz, 1H), 3.32 
'<dd 3,=11.3Hz 2-Wm, TO. 2.150, HO. l.»KK 2"). M 



0(m 1H), 0. 



66(m, 2H), -0.08(s t 9H) G 



ll 
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COaH 



US 1 0 3 6 0 O'fk'&^OPfi 

THF (5mL) 9 ******** (0.168g, 0.286^1) 

AF (0.43mL 0.43nmol) tftlU g|S«v>TMT 2*H«#Lfc. Kfc« 
***2N HC 1 «x^U E t OAcfttU:, *« 
» * fi» N a C ■ 1 * **Tft» Lfc.NPLC(W %M eOH/CH.Cl,)Ki- 
J)it|g u LTf? H^m (0-1289, 92%) ^felSeW^-Cifco 203 - 
205^ 0 

%ttgl3 6 1 £J: ^»gl 3 6 2 : 

x^-;V/^^>^WJ^tffl^ ChiralceV AS HPLC* 9 A 

3 6 1) * *tf*4>tt1*©fc^fc** (*^ J3 6 2) o****:*^-**" 1 

^fl3 6 1 : [a3 0+ 440 f*- 3 - 
^fljjff) 3 6 3: 

p CO2TMSE ^ss^N^CHs 

.3 if 

ci- 




1*1 1 

THF (2.5mL) + ^ft4-^MVyH'J7^^^r/« 
*-7 8*CK**PU n- BuLi (0.13mL ^^^l-^M) TftlU. 3 
OfrW*#L** THF (1.5mL) tO>W3 6 0OMI6HO7m 
F+H# (0-l 12 ^ 0.245tnno1) eMtttjflU 3 PWIKtefcoT* 



C227) 
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(0-10% EtOA'cMW KtOiSUJiS^"^ <■ 
0.022g. 16%) tafe«S1tH#tti:#fc<, tlc °- 22 10 

% E t 0 A c /^^r^>) o 

0 CO2.H 




^JfcffH 3 6 4: 



q C02Bn 

CHO 



CI 




O COaBn 




J, 2 - ( h 9 ■ **** V *) ** * - 3 6 0 - 18 7 
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q CC^Bn 



v 



1*13 

CHjC1j (2rrt_) 2 + (°- 025g ' O- 05571 ™ 1101 ) 

^vynevxWV/ (0-O3mL, 0.167nmol) * 
^ ;v-x -r;v (O.OlmL, O.llmnol) -c**U M-e-«t*#Ufc. 75r> 
^^nv^77^ (3" 20 % EtOAcM^v) KioTiiUK 
M+fttWU RiDX-f* (0-0259, 91%) Rf :0.»<*iJ 

*, 25% EtOAc/^^^^) o 

O C°2 H 



X5B4-**ffl3 6 4 

THF (O.SmL) fcj:*^,-* (0.4mL) + *>I*I 3 + W#^>">* 

;vx , f , (0.0239, 0.047^1) ^NaOHUft C 0 "^ 0.5g/10mL* 
) «Uco 1.5p»PB*a-C«#U^ t OActffU 2N H 

•✓fc*fe»*fk««W«0« (0-0179, 90%) 89-90^ o 



g ftffi 3 6 5 



C229D 
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O CO z Bn 



iff 1 

CH.C I2 &HTJ"s9*^**> ( 2mL ) 3 6 4, I«2* 

fc<0*M<ft: (0.150g, 0.334mno1) ^>v*JV 2, 2, 2->'J^ 

07-tb>f5f-> (0.068mL 0.37rrmo1) is* tfB F» • E 1 1 O ( 7 /< "») k~C 
3 0«#t^, B#©MaHCO.*«IU**tCH.CI 

ma©fk^*ffi'«t»-C#*:. R f : 0-39 (25% E t OAcMr/) . 

O CO z H 




I5£2-*ifc*l 3 6 5<Z>W» 

*** 3 6 4 *>X*it 4 T?B« L fcO km -'*> > a *>* M»> » 1 * * «> 



j| ffiWi 3 6 6 




7x y_;V (0.015g, 0.159im»l) j: if f'j 7 7 4 > (O- 069 9, °- 2 
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?,Va*9A^7h/97^- (°- 10 % EtOAcMr/) 

i/cm*^?*'-* (°- 031 9. 52 %) *»*=• Rf : °- 41 15% E 

t OA c o 




1M 2 3 6 6 ©<t£-1fcO»8& 

S*tl 3 6 0 1 0 KttbWk B-O^h^tJlKHIlH 



■&nn 3 6 7 



CO2TMSE g 




XSI1 

CHjCh (2mL) ^*jW3 6 0©H7*^7^ = -^ C 0 ' 0409 - °'° 
87^1) ^tfh'jxwr, (0-02mL 0.144^1) fco*«**fc^/ 
(O.OlSmL 0.12WI) fcJtfDMAP « tt«U. 5 * 

77T^*7A^n^^- (0-15% 
Et0Ac Mr,) la^gLT^^r^ (0.044g, 92%) 
o R f : 0.4 25% E t 0Ac/Mt» o 

O C0 2 H o 




(m) 0-5 09 146 



*J|«3 6 0Oiai0^TlB*Lfc»fcn-^^ 3 *'*»^ 18 
Si*. i 6& - 167 *Co 



o 

fSJfiff!] 3 6 8 



CI 




0 CO2TMSE O COjMe 




Iff 1 

CH.C 1. <2"*0 +0***3 6 0, IS7*&©T*=»-A' (0.039g, 0.0 

2™o1) N -v.W^^-Jv> (0-«5fl. 0.0*™!) 

*»C3 2*H*#bfc. K***CH,C 1,T**U *-C»*b*. *» 
»W**MgS0.±-C«»U Mb. 7rr>,*7A^n.^77^ 
(0-20% EtOAcM^) ^^ffiilt^^f^ (0.0399,74% 
) fcfcfco Rf :°' 35 3096 EtOAc/^t» o 

O CO2H O COjMe 




o BA* l02-104r o 
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O COzTMSE 



CI 



181 



XHF (J*L) +<0*.Xit1-YV*>* (0-00939, 0.368rmK>1) <o&»?fc* 2 - 
>^/*^>f*7x> (0.062g t 0.534mno"l) tMt^o 3 0&H^L^:t 

DMF (0.03mL) ^O^ttW 3 6 0 , IS 8 frh<D Y ->? - > (°- 05 9. °- 082 
rnnol) oM^IL, «M**M^2*H«#L*:. KJK»-fr**E t OA 
c-e^L, MNaC l^SiTCftfrLfco *«»Ul**MgS0,J:T«:* 
U tt»L. ML. 77-r>^7^n7h^7^- (°- 5 % EtOAc 
ICjI^ffiaiLTJIrSO&Jft* (0.037g, 12%) £#fc 0 Rf : 0.21 

(-^ij*, 10% EtOAc/AH^) o 

O COzH 




x?i 2 - mtbw 3 6 9 <oit^m opss 

nt&WS 6 0 0X81 0 Ho»/»riE«LfcOfcW-oyo ha^tJfl^, X*I 




X81 

DMF C 3 ™ 1 -) *O^JS^J3 6 0. X88^?)Oh->7- h (°- 5 9, °- 



C233) 
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) 0#»*7-» h V»A (0.160g, 2.5irm>1) T&IU. 2 4 P#K 

MgSO^^JSU ML, *ttU MPLC(0-10 % EtOAcMr/) 
HJ:»)fflfLT^7vF (0.341g, 86%) *#fc 0 Rf I 0.22 („.;*. 10 

% E t 0 A c/^^r-9">) o 



O CO2TMSE o 



1M2 

XHF (ImL) ^ISIHOTVK (0.49g, O.lOlrnnol) h V 7 

x -^*^7-f > (0.030g, O.lUnnol) is J: (0.015mL) itjSklLfco 6 

Mg S04_t-FS£*Lfco #fe*t*:***«ffiTTrtM6U CH ; C 1 1 KIWM* 
bfco (0.03mL, 0.258rmol) ^WML, 2 4 «* 

7 ^ (5-35% EtOAcMr/) fcJ:»>»»LT»rS©<li<fr* (°- 025 9. 
44%) fcftfco Rf : 0.15 (v.;*, 30% EtOAcMtv) o 

O CO2H o 



204-206t: o 

ggjttt3 6 0 - 3 7 0O<k#*O«*Ko^T«>«IIE*tt«:«v>T, BTW- 



(234) 

aw>*r 7 (ixxv) ^p^tTto 
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IXXV 




o co,h 



360 



361 



362 



363 

364 
365 
366 
367 
368 



369 

370 
371 
372 
373 
374 

375 
376 

377 



378 



CHiH 



CH,N 



CMjN 



o 
o 

o 

o 

-re 

CH2OCH20CH3 

CH20CK2Ph 

CH20Ph 
CH202CPh 

O CO,CH, 

CH2NHCOPh 
CH20CH20(CH2)20Me 
CH2SCH2Ph 
CH2SPh 
CH2SCH2CH2CH3 



CH|3 



CH,NH 



"to 



CH23' 

o 



A, 



(-) 



7 ± $ 



203-205 



[a]D+48(CHCl3) 



213 

89-90 
157-158 
189-190 
166-167 
102-104 



184 

204-206 
107-108 

145- 146 
173-175 
163-165 

195-196 

146- 147 

136-137 
152-154 



379 
380 

381 
382 
383 

384 
385 

386 

387 

388 
389 

390 
391 
392 



CHaG 

04,0 
O 

o 

CHaO 



CH 4 
0 OCHy 



,OCH 3 



o 

0 OCh 

"XT' 

« if ' 



CH,N 

0 

CH,0, 



CH 3 0-N 

O 

o 

CH 



-£6 



C235) 

?-fc5ft£* 

?-te3ft£* 
7 -ir 5 

5* 5ft** 
7*5 ft** 
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150-151 

145 

146-148 
162-164 



180-183 
203-204 

178-179 

247-248 

215-217 
191-192 

201-203 
257-258 
220-223 



mmffl 3 9 3 J3<E tjgUggj 3 9 4 
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O 



1*1 1 

CHiCNlZOnUjJOJtoJc^W^R (3.99g, 0.04]jimo1) $5 £ IfffrWt^ — & ( 
6ml, 0.065rmiol) £ <7)y§}j££ r )\> zf> TT24b#hj „ (Rayonet) |g 

H^-CflaitLfco RJBS^»*»j»SL, (Kugelrohr) Jtcllv* 

>«*ifc*Lfco ffl§£<^fe*-f ;v (2.03g) £3^*1} 
M-T^-i ; 5:<^XfI-effl^^o "H NMR (CDC1,) ii~>;*£ J: h 9 
<DT*T- h&<D&&%0*7FLX^tz (s,d 2.03& J: 0*1.96ppm) 0 




o 



H I ^ij 3 9 4 
IH 2 - 3 9 3 £ <£ X/jtHkW 3 9 4 <Dtt&Vo<D 

f&fcyo (2.00g t 10.60miol) 33 £ if 4 - ^ n n t*7 * (2.00g t 10.60imol 
o =^b7;i/5-^A (4.03g, 32.25rmol) *-&fcJ8iDU KS&»£»B$IT 
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N CH:C hi«Uo 7kJi£E tOAc-C&aiU 

53mg) tMW^E t OA c -A^tV^V^ikU 202-204 

ti ^) c ^9 loff)it^ ^*WI3 8 4<Dit&m (H6mg) £i&?£7XbE 
t oac-a *-9->-c*NHtL*: 189-190^) 0 




11*5^9 3 9 5 



%mm 3 9 5: 

TJVrf^T-C, 5mL THF + ^^iS^)3 9 3 <Dit-£® (252mg, 0.680mo1) £ 
*»Lfco DBU»L (O.lSmL 1.003nmol) , 2 4^H*t#t^ e 
<£-«CH>C 1*T-«U ^-C% 10% HC U ^7X^#t> MgS0<_t 

5<?Mk^ 117 '^*#*<> »JS, 197-199<C (MR) o 




mm.m 3 9 6 



gliSff) 3 9 6: 

^ifi^!)3 9 5 <7Mk^t>OP§^oi/>T<0^££fflV^ ^Jfcfn)3 9 6<Dlt&®* 
Mt&ffl 3 9 4 c7Mb-£*$l^<bi^ 



bfco 151-152.5X3, 



CI 



C238) 



HO 
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OAC 



mmm 397 



1 

HO-^| f 

«-o-o-r 



OAc 



9 8 



gSttffil 3 9 7 33 «fc ^ jftW 3 9 8: 
5IJfc#!)3 9 3 33 «t O*$tt0l 3 9 4 t|?Il»i:LTi»Lfc. E t O A c -^*-9"> 
^Jfe^J3 9 8 ^j^tlliH P L C I: J: cTS^^ISf Lit, 



OAc 

I 



399 



399 



3 9 7 <Dlt&%!)frhm&Lt:o MS (FAB) M*=387 
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HO 

ci 



o 

^Ifj 4 0 0 



$kum 4 o o : 

*K«4 0 0li, *»W 3 9 5 Oft#«Oi»eov>t©ftttfflv\ **« 
3 9 8©Md^lSL^o 



-o-o-r 

o 

mmm 4 o i 

^%ga 4 o i : 

*ifcfl)3 9 9 0W07-bf- hS*K»CO»-MeOH"C» 
ftgl 4 0 2: 



AllylO 

CI 



•V™ 



1*11 

04 0 1 CO-fk-n-^^^P^ t/Co 



(240) 
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0 

AlfylO 

/! — K 

CI 




Iff 2 



o ° 

ho -V-| /N n J 

o 

n m m 4 o 2 

^3fif!l4 0 2 ^Mk^l*. ^ifi^J 2 6 7 , Ig 4 Of ft* ffl</> Tig 2 
m MM 4 0 3: 

H3C0 _y = )^/ O - V=V " 0 V-^-OCH3 




1*11 



te7RDMF 170nL 't , O 95 % N a H ( 8 - 17 9, O.34mo"l) 7 V - K*ftzkDM F 
llOmL-4^ i , 4-ytKn^rV-2-/fV (lO.OOg, O.llmnol) £ 3 053-W 

i^SPLx ^7KDMF+0^k4 K^^y> (37.33g, 0.24mo1) ^fifc 
*20^Mt- to7toT^iPL/c 0 SiML^^O|I^A««lSl?*tfco RISE 

UoTlcOTiTI-Sit KJ: 19 ?^>?-L£o 5frM?&L<$£# 
U #tv>T, 400nt^)E t 0 A c "CJiMKLfc. 7jC^£2x40QnL<7)E tOActi 
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fBLfco ^bfc**»*l&«N a C 1 &?ft-Cifc#U ?g*t (N a* S 00 > * 

(94%) )l>k LT#fco TLC Rf ( 30 % EtOAc^t>) 0 

•47 0 



1*12 

;V-ir y ( 5 .00g, 15nmo1) itviS**tV 225ml-, 60nL£ J; 0*2N f£m 15mL 
a I 0, 

(13.00g, 60mno"l) £ l o #W Kfofc ot^S-fo^iD L£o itLR2N $j|^15 

HZSOmLoTR^^iDLTJS-ig^^^^^ ^-C£*l£Et 2 0 (6 X 250nL) 
fflUc «/i£^L, fiSsfflN a C 1 *»T*fe»U (N a. SO-),* 

^«Uo«I^D.7f^7>( - (150g->.;#^; 30% E t 0 
Ac -A^t» Hi l?f|i^LT^TJVy*t K4-69g (85%) )Vh LT 

TLC Rf (30% EtOAc^^ft>) °A 



IfTTtH^-SUTtTHF ( 65mL ) J3 £ t/te^-B u 0 H ( 65mL ) t<DM&m*<D 
Or^T^ftiK (5.44g, 3Qnmo1) ^fn>^ ( 5 - 53 9, 93"™°!) 

iSitfKO t-B u (0-34g, 3nmo1) £i3sjn Lfco 4 B#M!£# U ^ 

200mL^E 1 2 0-C^L. 2x50mL<^NH4C 1 -C$t&Ltz 0 ^LtzfrMZ 
lOOmUoE tjO-CiS^tBU/co m$.mZ&L. *&7fcTft#U N a* S 04±-C|£ 
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N Or^-C^iPL^o t^-fb> ? (2.3mL, 3Qnmo1) fc^jp U 6 

ff^i^^L^ h 'Jxf 5 > (8.4nL, 63mnol) £^QU 1 SMf^L 
£<> CC"^ 25mLc7)^NH4 C 1 mW.<Oi&M^ <£ o T&&£ ? -X- >f- L£ 0 & 
^3£30(>tiL<7)C H 2 C IrX'fflitlL/Co 50nL<7>M N H< C 1 mWi~?$t& 

Ltzo ^L£;fcg£10anL<75CH 2 C 1 2 L£o ^ L£«Jf £f&*DN a 
C li#?£TiftrtU (Na:S0<) , I^ft«U e ? n 

(150gv>; 20% E tOAc-AdffV) HJH9ffi^LT 

^- har^^r>5.56g (82%) *®k&*4)\<h LX&fz 0 TLC Rf (20% 
E t O A c °- 36 o 



ir^H^U/c h 'Jxf;V7 5 ylSOQnL^^yn^'^^^T^a-^ (3.14g 
56nmo1) , i - y v ^- 4 _ (4' -^on^^ — ;U) ^>-H> (10.00g t 37 
.3mmol) „ ( h 7 x. 7 << y) ^v~J7^ (II) (0.19g, 0.3 

irmol) , h ij 7x;H^7-f > (0.37g, 1.4imol) & «fc 3 vit^-m <°- 37 
g, l.amol) tO^^$rl6^rain^ a^ELfco S £ fc*fbtf* ( h V 7 * - 
;W*.7>7-f >) (II) (0-199, 0.3mmo1) x h 'J 7 x. — )\>Hr-7*7 << > 

(0.37g, 1.4nmol) J: #3 *<fb#-jH (0.37g f l.ftimol) fcfc&jDU 

^tiiLto ffi±Jftt>£^ - (llcmx ll x cm-> 1; jjyfric H 2 

Ch) , fcJtfWiBJi (EtOAc^t^SW?)) fcJ:oT*|»LTlf 
7^-Jl/-T^3-;v7.32g (80%) £J$fe|$|cj&«j&»o fcffl# t LT#ft. TLC 
R f (OH, Cl 2 ) °- 48 o 




18 4 



C243) 
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H 3 CO 



1*15 

3 R9Lfc THF50mL+©95%NaH (°- 72 a 3Qm,c>1 ) ^5V-I-IST 
HpZOOmU^e^-JW-T^-* (7.31a, BOrrmol) *«lLfco 
*1WPB*#U *v*T, -4 0«^*PU.JWTHF5QM»oR->o 
7;v ^r^ (3.36g, 15rmol) £1 o^HtbfcoTSTU, «^«j*or*T 
fllfiU lOOmL^lN HC l^ilCiot^VfU. 

M 3x25CM^Et OAcTaWLfc. ft»NaHCO.*«* 
itfTjc^l^iS^, IMDNaC 1 U t£**L (Na.SOO , * 

^SIU.WW^^^^- (I50g->ij*4*;v. CH.Ch 
;*J:OH500->ij»y)U. 60%CH.C KJ:")»*tT5*x*- 
#jD#4.05g 



(58% 
• 36„ 



)^W^U#^TLC Rf (80%CH:Cl 2 ^t»0 



H3CO 




1316 

lih^y^itfflUTMSCl (1-979, 18.0m»l) ^WJC 
^JgL^Et»N (1-S3g, IS.Omnol) fc <7)X ? 'J - £M L fi^tt* 1 
8£#U *v>T, 15mLoTHF£<fctf 13rnL ?> 10 % HC 1 fc*«lHlUfc. 
^t<1.5^»U EtOAc (3xl0QnL) -catf} tfc. 



1^ 



(244) mm.** 1 0-509 146 

o U7h^77-f - (100g->i; 2% E t OA c - CHiC 

lz) »)3ffi|»LT®E^ t Kn7?>1.42g (54%) *JtfeB<fc.fc LT»fc 0 T 
LC Rf (5%E t OA c -C H2C 1 2) 0.46 o 




1*17 

IfiiitlSLfcE 1 2 OolSmLc^^^ J. 9 e - ;v*X (289mg, 1.3rm»1) co 0 
*C£>Y#?j£Kl- 43M ^f-JU 'J-?-? A (2.6mL 3.7imio"l) £ l 5 #M o "CiST 

Lfco S^Ot^l 5 5>Mii#U - 7 8 -e^SPL^o v7> 

^tm~m (228mg, 2.5nrnol) Ki&iJD Lfco S^ft £ - 3 0 V t 7 5 # 

MfcfcfcoTjDSU - 3 CC-C4 5#ffl«t#Lfc. lifcKlfUE t 2 0o2 
4rt-^|vkKn77> (390mg, 0.9rrmo"l) o&ffcfc 1 5 7>M fc*>fc o T^T 
U »feJtfc«-fr**^ 3 0"CT?4 5^Kfc<:9^Lfc. fiJ&*-2 5'C 
sMJSfcfi^***^ 10nL<75!&fflNH4C 1 «t CJUOnL^jJc* o&g>tt&0> o 

>fh(?);-?7 K*JSfC«fi tfco ^74* h *50nLo2|c^ icflOanL^E t 0 A c 
ttftlUo fc?£?>-®££-StU *-fe<OTR^* loanL OE t OA cfftlL 
Tto JfrflMFfc-frU MNaC l»?fcTi5fei£U (Na^ SOO . 

^Lt^^o ffl»i#ft*^n?^5 7^- (i5g->y *r;v;3% E t OA 

c -CH2C 1 2) KioTfflSLt, Stfe^ LT±)tserjVf h 7t K 



C 45) ft** 1 0-5 09 1 46 

*Htt#«>*«l 2 0mgt*»fc (*Lfctt*»i 82 %> o T 
LC Rf (5%EtOAc-CH:Ch) 0.49 W ^ TLC Rf 
(5% EtOAc— CHjCIz) 0-38 o 




ci 



1*18 

CHiCl-©*^©^**-^**"*-* 111 ** ( 874m9 ' 1 - ftmDl) 
«!>#»t*0.8mL*j:TODQ C 643 ^. 2 - 8nTO>1 ) *^«*4 0 

WLofifPNaHCO.»«, MNaC 1 *«ET«t*L, tt*t (Na»SO«) 
EtOAc-CH:Ch) C^PLttKo 

*i^^;viM#534g ( 83 %) *6feH#i tT#fc« TLC Rf ( 10 % E 
tOAc-CHiCh) 0-30 o 




1*19 



IM^ifcKMUTHFtOt Fnt^f*** C 303 "* 0 - 88 * nn0 ' 1 



C246) 
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K (182mg, 1.2W1) jj^DEAD (215ng. 1.24mol) fc £ «g jjn L • ffi* 

yyyj- (50g->>j#y;v, 2% EtOAc-CH»Cl») 

= K-*«# 26ft S C 64 ^) ^B^m^-tLXntco TIC R f ( 5 % E 
tOAc— CH2CI2) 0-71 e 




181 0 

i) ««ftu -wit. ««***^ D ^ 

y 9 y4- (40g->.j*-^jv;2% EtOAc-CH^hllH) HJ^ffi^LT 
7;vfk K 265mg (100%) ^fifei#tU#fc. TLC Rf ( 5 % EtOA 
c-CHiCh) 0-35 o 




G47) 
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4- (10g->'j*y;w;3% MeOH-0-5% A c 0 H- E t 0 A c jfttt) KJ: «J 

ifi!S&LT2l*flU 0 3 ©ft-fr* 4 ** (85%) LTftfco »A» n3 - 
114^0 

4 0 4! 




181 

?£J»THF (397mL) t^^Jii 2 6 7 "> ^ ^ A^f f V (93m 

, SE^TBF. • Et.O (1.76WL, 14.3tomol) £&jDLfco 

B#K4X#L, L**«* NaHCO. (~5g) ^^DLtE)5^^>tUco 

#^^7V-*«su ai*«ffT-ci«u. n^fc««a«ce 

jC la ( 500mL) j3j:^7jc (50OnL) fmn^ELfco *«ffi*fi»NaC 1 
ft»U «*b (MgSOO U «JET-C«tttfc. #**ifc«#*W»*L- 
(Et0 Ac/A^» "C> (H-^. 51 %> TLC (25% 

E t 0AcMt>) Rf °- 73 o 



O COarBu O 




1*12 

&7jtEt0H (3.8mL) t^Igl^M (0.20g, 0.38rmol) «)fi««t2. 



(248 ) ««¥ 1 0-509 1 46 

lM Na OHi?$ <0.8mL 0.8mmol) £»Lfc 0 *t h *tfc * 7 'J - Sr^S"? 6 
*W«#U IffTtlltfco 1#<b*i*:^$:EtOAc (10mL) & J: ^tK ( 
lOmL) HUfl-SetTto */f*10%«7KM -C^^t> EtOAc ( 

3xl0mL) Tfttbt^o W^MNaC 1 (KM.) Tife&U «3»t ( 
MgSOO , «JETT«BLTefell# (0-139.62%) TLC (10% 

Me OH/CH.C h) Rf O- 3 ^ 

co 2 /-Bu ° 




1*13 

Etj0 (50mL) *<DTM2<0*Lim (°- 12 9. O.23mnol) ©fcjfcfc, 
0Ac (50mL) -CjffirfRL, * (50mL) 

J: OWN a C lfcifc (50»nL) -eft&U ?&*L (MgSOO , *ET"CM 
LXm&®fc*m, :HD-^]-^^^^- (Si0 2 ,0-5% MeO 
H/CH.C1.) *ffiv>'C»*LTfcfe*-r* (°-l°9, 82 %) TLC 

(50% EtOAcMt>) Rf °- 49 o 

C02H 




HJS^J 4 0 4 



-^^fy-tOHC (8-OmL 4M, 32rmiol) +<DI«3<©&** C 0 - 1 

lg, 0.20rrmo1) oil^^t£t2^Hi#t, ^v^T, *ffT-C»*S Lfc* # 
6ftfc3SS*EtOAc (I 00 " 11 -) £Jtf7k (l 0C>TlL ) M't^KLfc. *tt«*fi 



(249) 1 0-509 1 46 

*DNaC I mill ( 50mL > "Ci*#U«*t (MgSOO , iETTiiLt* 

a «**. ( si0 - °" 5% Me0H/CH 

2 C 10 *ffl^T»«fC«ft«feH# ( 82n, 9- 82 %) HRMS 
CINO e (M*i4H) t LTft» :494 - 1370 - *M :494 - 1365 ° 

4,0 5 : 



,OOjBn 



1*1 1 

7 ^ h y (lOOWL) (50nL) to4-^W7^t (3,50g, 19 

.Zmmol) jsJIUCCO. ( 23 - 9 9. 173rBno1 > * 1 5 Lfc. A<k 

✓Ov* (20.6mL, 173ftmol) fr«JnU fi^ft «r«aETT 3 HMjDtt bfco * 
<45-50cA.3Jm9 KJ:im#^*^>->*^*n.-Jv*l&*U 

» |;J:oTffiSU^>-» 4 -^>vJV/^*->7^W-h ( 7 - 20 9, 83 
%) **»fe*-f*kbT«*:. TLC Rf °- 65 (25% M***:^* 

o 

ja 001 " 

BnO-^^OOjH 

THF (60mL) ^Igl^^^^'i 7 - 2 ^ 15.5mno1) * J: V * (6 
QnL) + <^L i OH • H:0 (2.00* 47.7mmo1) fcfMriBHMU. * 
SWHF*R*U JUtttltyif^-?^ (20) litU, 

^^.>7^» C 3 - 1 ^ 73 %> **M&H#* LT»fco TLC Rf 



0.15 (50% ftSxf;i/:At*y) o 



C250) 



10-509146 




1*13 



ol) *«ft|U 3.5^ M 140<CtT*»b^o *«*«I.C**Pt, 

. fcfcU «ttf»lt4-^W*^^^K (1.989, 71%) 
. yj- v, i -r-fB.f-' TIC Rf 0.90 (50% : 



CXDjlBu 
< 

\=/ 00 2 tBu 




IS4 



«*THF WaH (1-699, 67.0rmo1) 0 T3 W*»L 

W Wot»TU **** ^2 0WU, 3, 3-V*WJ 
; ^ D , K ( 7.43mL O.amol) HW^^^^ 1 8 

**Tft»U *v»^ -frLfc****** 30 * HCl : «*t»U Mg 

, uLjib i "T~ \s > yft * -f ;v (I 9 • 71 9, >100% M) 

t#fc.ti4***«» 0 *'y*^^** U 3096 »«*** ! ^* 3 '* 
ffl v>T»L. ^tt»tt«ft*^ ( 19 - 379 > >10 ° %) ***=• TLC 
R f 0.60 ( 20% ftBtx^JU^* •'*->') » 

CD 2 lBu 

/-( 
HO -y 00 3 tBu 



(2513 
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1*15 

.^ nD ^> (24CmL) *lV*9S-»> (^ L ) tOl»4^©a«* 
(17.4g, 61.2nmol) ^>^Sr^ - 7 8 "C £ "C^£P U Sf^^lO 
^H^-vt7-o j^tf****©^***"^ »9 0»Pi*i(«:lAUfc 

W 7i^^A-vUo NaBH« (2-319, 61.2^1) U ft 

*»u'** 10 % HC 1 (-0) > MgSO,±«U 

U ttUlfe^* (13-719, 86 %«&^) ^vxn75'r>a 

^ D7 ^ 57 ^ (15/15/70-25/25/50 ffifif ^^ DD ^ y:A ^ 

*, (2.42g, 52%) *fcfe*-f LT*fc. TLC Rf 0-25 (25% M 



boo jCc^ n 



0021BU 

COjtBu 



III 6 

X 5fl3^<^5 K (l- 56 9, 6.15mi)ol) % I85H^2-t 
;w^n^^v-tert-^;v (1.609. 6.15nnol) fcjitfPPh, (1-619, 6.15m 
mol) fctttiTHF ( loanL ) yxf^yy*^^^ < 97 

(ML 6.15mol) x^T^SLTto *Jf**T A'rf'-'T, MLT6BW«#U * 
^ 7ly*±>*W9V<- (5/5/90-30/30/70 

F (1-039) JSJ:0'2- (4-^^^^r->7^H5 F) xfKDVl 
-y_tert-yf-;v (799mg, 26%) t TLC Rf °- 75 ( 1:1:2 &® 



a 52) 
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X*l7 

»THF (30nL) ^Ig6HO^n^-h ( 2 - 33 9, 4.70tiidI) <t>^^ 
£ % TJV^^TtTHF (lQnL) t£<7)NaH (H2mg, 4.70ttoo1) oJ^^Kni 
TL, 7#^&^&i&&£^41i$L*:o *ift«n)l 1 4?>IfI2^<bc7>a -rot 
(2.18g, 7.05mro1) J^tC^JnU. 2BKfM#L/:.^t, 

»NH. C 1 > 7k, &£V1&7kX*m&L, MgS 04±T*|g^L, iSiiU v"J * 
«3t£*£o 77rya^nvf^77-f - (12-20% @fc^c^-;v :^ > 
) UJr&jjfgn;: ioT> iSfeStt t LTvS&? tifc-v n - tert- y^-fr 

(730ng, 21%) 5£KB^u*-}- (1.70g) <b^^^ e TLC Rf 0.40 

(25% mm^^^'^^r^y) o 




X*I8 

(7mL) *ct)X*1 7 j5> v^T. :r ^ (84mg, crUrrool) 

^> (l.omL) hc i -c&su i o mm.Ltz 0 *V»-C, 

WilU^^#/;o 77r/a^07h^77'f- (0.5% > ? y _ 

7t 0 CTffl H P L C (8% :->' ^ p n p< ^ >/0.01% TFA) t^jj 

^i«CJ:oT, ^JfcflU 0 5«Mt^ (32mg, 49%) ^Ife^^/^fe 
IftiLTH/;, »£L 187-190t: o 

x^Jl/£j£ti (gXXVI) £f^L* 0 < Kfii§?£iftKA¥°m£fc Kn* 



C253) 
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^7 9 frtitfrhmQiLfco 



X VI 




187-190 
79-81 
93-95 




C254) 

axxi 
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O R 6 * 



Ht&ftl CT)x 



R6 a 



408 a 



409 a 



410 a 



4ii a 



412 EtO 



413 a 



414 a CI 



415 a CI 



416a CI 



417 a CI 



418^ a 



o 
o 




~£8 

O 

O 



(CHi) 
c 

6 

* Q 



o 



R, S 
R, S 

R, S 
R, S 
R, S 
R, S 
R, S 

R, S 
R,S 
R,S 
R,S 



241-242 <&ffi 



230 &W 



171-172 



201-203 &m 



146-148 



187-189 &m 



190 &m 



i7s <&m 



153-157 



214-215 mm 



ttmW- 1 0-509 1 46 



mi&M 4 1 4-4 1 7 I: O H T © < 5 M*. T © 

(l.Og, 4.9mmol) £ <fc m $ (0.60g. lO.Ommol) £ £ 
1 50 *C * T- 3 Btffl JQ^ b Tigfii L ^S^T^^lLfe 

f ^ii&^ittifts* (o.83g, 83%) &n 

fz. TLC Rf 0. 62 (25% EtOAc/75%"\4f 
V > ) . 

b *6 #1 4 l 8 i:owt<!K 5 PB£(ToJSi:J;o 
TSlSbit : NH,OH ( lOOmL) ^©4-^0^-1. 
8 _ ^ ? # )\, g» 7|c (2.50g. 9.02mmol) © M £ 7 

4-^-pqE-l, 8-t7^)l"f S H (2.20g. 89%) 

^l2^:^t , Ifio^^«istbt#fc. tlc Rf 

0. 25 (25% g^g?ac^;U:^\^rl3->). 
m. MM 4 19: 



jfc (lOOmL) ^KMnO. (7.25g, 39.2mto1) o$ 

3 Ofl-HfcibfcoT. 7 Ot!tf»L/:-/t^t> (150nL) *?)6- 
/n^5h^7JVffcK (6-bronoveratraldehyde) (6.00g, 24.5mmol) <7)<§ 




1 0-5 09 1 46 



U NajSO*±TfiU itlU ftiLTRW»o/:6feI# (4.59g, 7 
2%) £#£o TLC Rf 0.40(15% ^y-jw^nn^v), 



(25mL) 4>(DK 2 COi (9-32g, 67.5mno"l) V>mm&T*h> (50mL) 43(0 
I8l*feO» ( 4 - 4 °9, 16.ftimol) «>Jgi5?fcfcJ£J|| U 3 0#MH£#Lfco 3 
-b'*?> (4.2QnL 67.5imiol) fc^Jpu =ffi<9fl^«»tt L < U 7 5 
*CT1 6H#M;pDftLfco ?f.i:3-K^^> (4.00mL 64.3nrno1) fcjgfluu 4 

^*feH#: (4-89g, >100% &g) £$§fc 0 iftfcffifS-*-* tfcfflv»fc 0 



80g, 17.4imo1) ^DMSO (35mL) fcfc#U OT^jaT«T«Lfc 
.* E t 3 N (7.30mL f 52.3rmio"l) % p d (OAc) 2 (392mg f 1.74mro"l) x 1( 
3-tf* (y7i-il/*7 7-f y) 7D/r/ (DPPP) (720mg, 1.74nmo1) 
> &£Xmm* *J-fr (10.6mL 262rrniol) 0 -Wtit9t%irA*X} f *1*&J&& 
-fr&fc 6 5HWi§*lU 77^3^C0#i^TtmWC6 5-7 ot 




1*12 




1*13 
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«afc«LT>»**ofco a******** ( 30QnL ) * V> *^ 10% H 

CI (2 II) . U NaiS 0.±T#*U tt»U «HlbT» 

ft*^*#Jt.7?»'/^"^9^- (3 ° % »«**A' S ^W 
) iw J: 2>fHS£ 

b*->7*JH&v>^ ( 2 - 98 9. 67 %) tZ®tZo TLC Rf °- 38 ( 4 



(30.6mL) ^©l.CMoBBr.*«*l 0Mi:^otiTU 2tV^ 

* (65mL) + -C3HMiD*U * - 1 1' «t o"CS««fMbUfc. *** 

LTJtfeH#*#* i*L*R»^;Hi»»t7K (2 0) , 

|.>->^ (1.72g, 99%) ^W,/^^^ Lt#, £*l£ifcSLT@ 
MU.TLC Rf 0-75(15% ^y-;v:-7^nn^r/)o 



DMF (SnL) 4'COX3g4^t>^)*X=r-^ (1- 72 S. 7.60nmol) ofcjfcfcCs 
F (5.78g, 38.0nmol) ^^DLtMil^f^ t^o afiif^Lfcft 
% -y?av*?> (0.54mL 8.3&mK)l) fcjSjDU fi#»*U0-115x: 




1*14 




1*15 



C258) 0-5 0 9 1 4 6 

H^^getTto 7K^Sr^-x^ (20) -effirfL. £-Lfc;£#Ji £zK (20) s 

^->7^;i/^v^f-;u (1.399, 77%) **Vy*s&*<i )Vt LT#, Jfcffl LT 
SfMtL^o TLC Rf O- 75 ( 50 % Wif^^^^^) o 




1*16 

^lSmL^^LiOH.HjO (3.00g, 71.5rmiol) <omm* T H F (3^L) *?>I*I5 
^t,C?yi^f (l-38g, 5.8Qmo1) KSSjnL. — B&iE#Lfc 0 

^^■eailfHL^o mS?<D^<7) (5.8g) j&tf&mt LX^-T^^t^^L 

4"T'|^*L-C4, 5 + (2.38g f >100%) £35* W> 

vfeaftat^:, TLC Rf 0.10(15% p**y-;v:85% a n 




1*17 

mg, 11.8nmo1) JftK^iO Lfc* £ it^S^TT 3 1 5 0 *C fc2)D& L£ 0 
T4, 5->fPV^*->-7^H;K (214ng, 19%) tS%@« L 



C 259) tt$k¥-l 0-5 09 146 

tUfc, TLC Rf °- 55 ( 50 % m&^fr'-^*^^) o 




m us « 4 i 9 



£ffi*9 4 0 5 3&^OXe6-8t*v»T*ISW4 1 9 <Olt&m<0&fc*fiv tz 
o »£U 196-198«C 0 
gljfeff!) 4 2 0: 




(4nL) 4.(7)10% Pd/C (40mg,20% w/v) o««fft^7KSl*'^ * 
45^M^-vL, #cv>-C, v**^> (7mL) *o£ffifl|4 <) 5 , 1*17 tf^O 

MAT* ^T*3 BIHHJttfLfco i^^-t?^ h£»LTi*iIU ft^-x^ 
*-efti*U #M&3iS-£fco 7?'r^D7b^?7^- < 1:1: 

P V M->* - tert- r-f /u 
(168mg, 94%) ^@fttU#fco TLC Rf (l:l:3ft«xf 



C260) 
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mm m 4 2 0 



&Jfc*j&»6H*Lrt:. BUSU 211-215 t;« 




Jfi #J 4 2 1 



gflSWU 2 1 : 

#8?) 'Co 

g ttffl 4 2 2: 




Mi 

T-th^ (10mL) ^?>^ififlJ4 2 0, IiglHOTW-^ ( 94m 9, °- 15,m1 
ol) CSjCOj (145mg r 0.44mmol) t 3 0 ^WtS£# L> #CV>T' 

3 _ K ^^> (0.25mL 4.amiol) t'^ll^o fi^ft* 4 OtTl O^MiD 



C261) 
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xmm<D?£&® ( 86m 9. 90 %) **«feH#tb-c#fc. tlc Rf o- 60 ( 

40% g^-xf-fl'^*'^) o 




OMo 



^li 4 2 2. 

If£2-*ifc*l4 2 2<0^^<7)P^ 

4 2 2 «tf> 4 0 5 > 18 8 



O COjH 




fljffi) 4 2 3: 

fcttEH 2 4 : 



^1«4 2 3 



4 2 2©ftt^ot»»U. Ms 186-19 




1*11 



(65^1-, 0.47im»l) < 1QnL) 0 TJ 4 

Lfc. 7 °- 32n,no1 ) 
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(0.103ft 90%) TLC Rf °- 90 ( 15 % E t 0 A c /85% 




mmm 4 2 4 



X5g2-**WI4 2 4 0ft^i^)lS 

fefi£!»*^««L^ 0 »JS. 181-182t: o 
gttflU 2 5 : 




(3mL) 4><7>H}fc#!l4 2 0^^7*3-^ ( 5an 9, 0.08mmo*l) <7>-<g 
y££$jfc;tftgii$ (15mL O.lGrmol) -C^31L> T^^^T^Sfif 3 H Wtf^Lfc 
o $ fcfc*S*ftR£&ADU (lOOnL 1.07mmo1) , 2«IKISfiflWflfco Rf& 

frLtio ^Lfc*&Ji£JK^ tK> fiiSlCuSO., *5 J: &3lreife» U 

7-f- (40% ftKjc-^;v:^^r-9-^) ICtSiffSt: iot, Ttf- h (30mg 
, 57%) ^gfeSfti: t-Cito TLC Rf 0.55(1:1:3 B«xfjv:y^ 



9 
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4 2 5 



4il^f)ISJL/:, SUA. 176-17813 0 

ii|U26: 




Ml 

TJVzfyT. DM E (27mL) 1 - (2-7nti3';» -4- (4-* 

nn7i^;v) -^>4f> 14CIS2, 3.09g, lQnmol) 

?A (l-5g, lOmmol) £^Jjn U 1 5 53-Mtt# Lfco ^77^3^ 

ol) tDME (l 0 " 11 -) +ONaOEt (0.75g, llmmol) fc&JnL> lS&Mfi 

> (200mL) K^fl¥U> 2(XM-o;jc-C2iaifci£Lfco ttft^f WV*»*Mg SO 

*StIif^^*>)i^ff^ B B H lt7J^Mk?*ifc-7a^-h <3.2g, 76 
%) **§fco T L C R f 0-50 (40% E t 0 A c /«>% » o 



G6<0 
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1M 2 



?K§!8s£ ( 180mL ) & J: V&mm i^ 1 ) + ^1*1 1 frh <0 ^ > * -> 7 ^ ^ )V 
7? h>"f* (H-Og, 28mmol) ^Bm^M^ MMLtzo ^o^p^T-m^K 

^^^-CI^*L/Co @#$I£££E t OA c K}§PL. MNaHCO 

i&L/Co jt^Jt^T-^U ^«-EtOAc/A^>H»^LX7 
(7.8g, 88%) ^^Sm^^^t LT#£<> B£L 129-130«C o 



Ifl3-*iS^!l4 2 6<7Mb^OpM 

h y (97%, 0.027g, 3nmo1) £DMF (l 5mL ) fcJR* Ot 
^-C^iPU^o ^>4f>f-^--;U (0.29mL 2.86rrmo1) £?i§TU *ft#*£3fc 

O^^yy (l.Og, 3.18rmio"l) -e^fij LT^jjP L, RlS^ £*9> -o < V) £ 10 

OCt fJlJf&Lfco MO'fefiBt^'fefc &o£ 0 3 B#K^<7)T L C (ilfrLv^^ 

%££fi;|-C<%*PU 10% HC 1 (10mL) ^illCicT^iVfL 

tzo *v*-<N EUS$!j U E t OA c -C*iil/±J Lfc 0 ^UcEtOAci 

Na. S04±-r^L7to ii&£K£+-CBfc*L^ 
MPLC (90% EtOAc/A=!rt^) K <fc »9 > ^T&C H C 1 i/^** yfrh<D 
??^ B B H ^<J:oT^L5to @#<7>i£ilK<fc ">9mS5o£Jifc*> (°- 50 9, 37 %) 




mmm 4 2 6 



LT#£ 0 B£u 179-181-Co 
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O, 



.OH 



Ci 



OMe 



mmm 4 2 7 



jSttWU 2 7 : 

*fflv>, HWfflU 2 6 ^-^:iotiULf;. HA. 138-140«c o 



£ttfflU 2 8 : 

CH:C 1* ( 3Ql,L ) ^WJ4 2 6W^ (0.05g, O-Ujimol) <o$g?££ 
% -7 8tJT^U m-CPBA (O.036g, 85%^jg^ro-CPBAK^o-V>T0. 
17rrmo1) £-jgKr&JllU SDS^^- 3 0 *C^-CjP®L^o RSE » * - 3 0 *C 7? 

U itiia J: im** Sm-CPBAt»to * 

A, 208< C (*») o 




o 



4 2 8 



Eti 




2fe M 4 2 9 



j| MM 4 2 9: 



feTk-x*./-.^ (ISOnL) 4><7)2, 3 
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TfiyhLs *mffi®fc*fc%. zK (0.27mL) ^ <7) 7KBit ^ ^ (°- 27 9, 5- 1 
mnol) <7}f^$ ft* i&ffc&'g-Jfirl" Z> Z-)\> V > 1 4 7 - 7 y 7, 3 K Xtltlo dfeifc 

»3> *y^A-2, 3-t7n>v*mW5F (0.88g, 73%) 

^ix.^4l7 7^3C, 4S7KDMF (l.OnL) U >J 7 A - 2 , 3--T-7* 
V>v*^^W? K (0.47g, 2.Qrmo1) ^r^pL^o jtfiELfc 
(150C) o $&7.kDMF (l.QnL) *4)£jt9l4 2 6 . IS 2 (°- 
34g, l.Oimol) fc&jjuLfco iS^fc* 1 8H#MJn&L (150-C) , 

HC 1 (ICmL) oHC^ELfc, *I*r#ttU (25mL) x*&&L, 

(Mgsoo . mm*m&'p'?m2:Lx&%*-( ^£#> £^>*o»j 

co* y ? A- 2 , 3 9 vy-Jii 5/>f 5 K£^-9-> -Sl®^-^^ 

^ ^y-;Hfi<k^f-^>*fflv>*->U #y;u*9A-effiSLTgUfcfflU 2 9 (1 
3mg, 3%) ^efel#tU#/c 0 »jSU 193-194<C 0 

g B (92kDa y MMP-9) : 

Hibbji, (3. Biol. Chem., 260, 2493-2500 1984) £ J; yWilhelmfc, (3. Biol 
. Chem., 264,17213-17221 1989) fcMfcoTffi*3ftT</»*^8c*fc<fcL-CM 
MP-9*J*M*Lfco (PMN) -a.-3 

- * jfiL?£-fc > * - (Blood Center) (N.Y., N.Y.) i^AfiLfcs 3^~y h 
lik±<om^UM^ fltz±sSSL^hmULtz^ t <Kl|ittL/fc. 50nW<75->v vyn 
e;V7Wnt^7x-h (DFP) > 1 ^ g/m 1 <r>u<< i-f+via XXfT? 
XJj--y^ is J: V s 1 m g/m 1 <Dt>$ v--t*O^T. 100ng/ml<o* ;i/ 5 

V^f-hT-fef-h (PMA) t**t4V>««flrt 
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a*** (pbs) i:37t;ti^> mm*ftm®htco ±»tit^« c 30 

Oxg) KJoTJfc&U «»*-7 0t;-CK*Lfc. iWn7h^7^- 

) H w^-^^5«i:8iU. 8i«> °' 02M bV*"HC u o.m 

Na CuWCaCl, l,MZnCh, 0.001% Brij- 3 5 , 0.02% 
tMJ ^ 7 vF (N a NO , pH 7.5K#LTlPH-a*r*ffv*, «C«W 

U . HC U 0.5M NaC U WCaCh, l^ZnCh, 0.001% B r 
i j _ 3 5> 0.02% NaN! , pH^ja^T*?^*^^*^^ 
*?ft-mi»*«f>f>f*^7^ (gelatin zyno 

graphy) (*fE*Jll) KiotWU «f V7*n^77^-N-il 

**->K (DMSO) 0.02M Hj^-HCl, Mi N a C 1 . ™ C 

aC 1., l^ZnCI. 0.001% Br i j - 3 5, 0.02% N a N»> pH 7 

^l^mtiB^^^U 0.005M hU-HCI, 5oM Na Cl 
0.5mM c a C 1 2 , 0.1^ M Z n C 1 

„ 0.001% Brij-35, pH 74^UMUc 0 fcflfcWf 

Htt^D-BCATyt-f ( Merce > Rockford ' IL > ^»^ t > 

, mW.<D<mWi%. (lOO^g/ml) KtS5cLfeo 

*f- 'J K (thiopeptilide) MM P - 9 EB#T 7 : 

h .;^-HC U 200nM Na C K 5nM CaC 1^ 0.001% Br i j — 3 5 % P 
H 7.6^^ IBM 4-75;7x^7-^']^7tr-f (APMA) K 

TAPMAtWLfc. K»**» (thiopeptolide spectrophoto 

metric) (Weingarten H.. Feder, 3., Anal. Biochem, 147, 437^40, 1985 
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5Hfc^i$##rfcU ^^Ty-fc-r^^s^)^;loo^e)l«>o^<^Hc7)^ soiw 4- (2- 

t KP+yxf jv) l - k'^7y>'x^>7;i/*>® (HE P E S) x °- 15M N 
a c U 1QtM C a C 1 j > 0.001% Br i j - 3 5 > F>H6.5 j; l)^7-;WI 
mffim*-?* ft1*Hb3*i£MM P - 9 fclOOOfeMfirfR-T* £ t (lOng/ml, 0.14nM 
) **^-C**o ©^J&tafcfcORj&il^tiU ^O^l^^ft*^ 0.5mM 
5, 5' -yf^-t'^- (- h n$IS 

W.) > 0.5nMft^u5^M7)*jR«ll<7>»l«J. Jsi^lt^? Jt^f <10-100ng 
) k&K. HEPESTf -t^ffi?& PH 6.5 t c-^$ ii^lnWcoAc-Pro-Leu-Gly 
-S-Leu-Leu-Cly-o-jc. ;v -f - ^ "7" ]- 'J K*ff*-£* LT<r»*. 3£fi^>iD*^» 
£ giT'l/- 1- U — (Molecular Devices, Menlo Park CA) v^T 405 ™ 

(ttjatt-AM) /mm x i o o 

$-£T (0.5nM-5^M) h lt^--fe> h-M-lWH^Olil 

£Bi%X. h7>^~ H'/n^ hP/7^'>> (MMP-3) ^g^jfffiMj 
Marcy£>, Biochemistry, 30,6476-6483, 1991 n £ ^ TIC® ? *LT>>;& r £ < 

hfc^vx hn> 2 5 7 tr^DSffi ( E . co" 1 " 1 ') 

§!313-£fco Rr^1±h^>^r- hBzfv* hn^7'f->Vt, Housleyf,, 3. Bi- 
ol, Chem., 268, 4481-87, 1993^ i oTffi^? HX^2>*S ? n-*- Mjt^T 
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B*:»***hn*!M ( E - co1i ) miBLTtr 
t<KimL*. hr^-^^^^^/^Kokalit,^, Biochem. 
3 . 276 217-221 1991k: J: o T ?B« ? ftf ^ *> - * < CJPSMSttft L, « * b 

mu ISOtMNaCK lOnMCaCl,, 0.005% Br i j^iCfl% DMSO 
*Hr;f-r* 50n * /| ME S, PH 6.5-CJbaJ3inttMMP-9-C««t*:'b<Ofcra- 



MMP ^ggtl^T^M ^ 1 S^ ZjJlljfcTj^i (Secondar P21 
8 Quenched fluorescence Assay) : 

~~Z^?*4l±. ma*Z*^»X. Knights, FEBS Letters, 296,263- 
266, 1992KJ:cTi*CE**^V»*. 1*7 » *4 14. 2. UT 

;s--^>xjW- (Perkin-Elmer) LS 50 B x^^hD7MO^-^~ 
3.0m1*^* t*tSUU»tfrofc. 100 % DMSO^P 2 1 8 
(lOrrM) tr^JWW^NaCI, 10nM CaC 1„ 0.005% 
B rij-35^^1%( V/V ) DMSO^tt^MES, pH 6.5^ 

( 1CnM > ^lO^^LlOO^^ ^n^e;vM (^M) <D*DJH*I*K7 
HCflLfco^WW^^^^^ (MMP-3) * 
«tffitfco %T y *4 {i0.2^v^L5nM(DMMP - 3*t"CSfitt-C*ot \ {&« 
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MCA-Pro-Lys-Pro-Leu-Ala-Leu-DPA-Al a-Arg-NH 2 
P 1 2 8 

MMP-3K»LT»4, P» e.S-eie^M^Km fe J:tf56,OO0M- l sec 

1 (?) kcat/K m ffi £ f & o 

MMP-2lfWCQP 1 2 8»x>f Kajfc7yb>f (Secondar P21 
8 Quenche d fluorescence Assay) ; 
^^^_^- A (MMP-2) R Frichian^, J. Biol. Chen., 267,1539 

8 (1992) <vxm-'<£<>xy tis-T&mjhzm^xm^Ltze UMP-2KX 

Zf&WTv -b>f 0.2nM©*»B3E*|E*J:tfP2 1 8lSfcSrffl^ flfffiM 
MP-3 Ho^ISSL^ri: < ^Tofc 0 MMP-2tt*7f -t^^i 400 ' 000 

5 A «Mn^»taia*W%*^i-o Tx ( n) J fc^3*LTv>S»<fr«\ xttnts] 
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MMP-3 
IC50 


MMP-3 
1C50 


MMP-9: 
IC50 


MMP-2 
IC50 




> 


805 (2) 


1 = 2% 

i nno 


1,000 


1 1 
2 


486(7) 
270 




.2700 


3 I 


I = 13 % 




1 =0% 


4 


379 


480 


2,700 


5 


1 = 11 % 




I =19% 1 


6 


2,100 




1 =38% 




7 


690 




2,100 




8 
9 

10 


I =26% 
1=0% 
1=1% 




1=0% 
1=3% 
1=0% 




11 
12 
13 
14 


] =14% 
J = 17 % 
1 = 27 % 
440 


570 


1=0% 
1=0% 
1=3% 
1,200 




15 
16 
17 
18 


2,000 
620 
1 =35% 
I = 0.3 % 




1=0% 
3,100 
1=0% 
1=9% 
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19 


550 




1,200 




20 


I =32 % 




I =34% 




21 


750 




I 1,200 




22 


790 




1,200 




23 


I =24 % 




1=0% 




24 


I =40 % 




1=0% 




25 


950 




I =43 % 




26 


620 


240 


4,300 




27 


I = 11 % 




I = 15 % 




28 


I = 14 % 




I = 0 % 




29 


I = 28 % 




I =44 % 




30 


1=8% 




I =25% 




31 


I = 56 % 




I = 29 % 




32 


I = 58 % 




6,000 




33 


2,600 




2,400 




34 


5,000 








35 


1=0% 








36 


1=0% 




I = 0% 




37 


1 = 9 % 




1=0% 






10 000 




I =10% 




39 






1=4% 




TV 






50 




4.1 




260 


500 




Hi 




48 




21 


41 
•tj 










44 




1,970 


1 1,150 


45 




I = 43 % 


i I = 56 7c 


46 


700 




4,000 


47 


560 


| I = 22% i ! 


48 


1 = 53 % 




1 =15% ■ 


49 


750 




1=13% i 


50 


630 




800 1 




51 


170 




100 . 




52 


76 (2) 




37 




53 


950 




800 




54 


190 




700 




55 


170 




110 




56 


310 




700 




57 


I = 16 % 




I = 22 % 




58 


1,200 




1,500 




59 


I =33% 




2,000 




60 


600 




180 




61 


I =35% 




I =22% i 




62 


400 




4,500 




63 


980 




500 
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180 


270 




360 




181 


330 




290 




182 


I =7% 




3 = 17 % 




183 


270 




710 




184 


280 




I =41 % 




185 


220 




I «= 31 % 




186 


170 




383 (3) 




187 


757 




1,500 




188 


151 




1300 




189 


530 




600 




190 


227 




215 (2) 




191 


330 




I = 62 % 




192 


140 




510 




193 


153 (3) 


150 (2) 


2,450 (2) 


40(2) 


194 


115(2) 


62 


750 




195 


I =31 % 




I =20% 




196 


236(12) 


180 (2) 


438 (5) 


20(2) 


197 


117 (2) 


92 


197 (3) 


26 (2) 


198 


1=23% 




I =21 % 




199 


170 




200 




200 


640 




Z300 




201 


340 




800 




202 


250 




500 




203 


247 <3) 




1,200 




204 


213 (3) 




215(2) 




205 


87(3) 




170 




206 


950(2) 




417(3) 




207 


180(2) 




290 (3) 




208 


140 (2) 




1,050 (2> 




209 


340 




390 (2) 




210 


500 




205 (2) 




211 


440 




280 




212 


650 




390 (2) . 




213 


2,500 




I = 41 % 




214 


170 




2,200 




215 


1,300 




1,200 




216 


770 




590 




217 


83 




245 (2) 




218 


170 








219 


260 




600 




220 


190 




950 




221 


240 




2,400 






610 




1,800 




223 


930 




580 




224 


680 




550 
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) 



284 


I =10% 




1=1% 




285 


2,500 




I = 21 % 




286 


I = 19 % 




1=0% 




287 


I =26% 




I =3% 




288 


I =40% 




I =46% 




289 


348 (4) . 




910 (2) 




290 


I =35 % 




I =15 % 




291 


437 (3) 




2,700 (3) 




292 


I =21 % 




1 =12% 




293 


I = 16 % 




I =0% 




294 


47 (8) 


14(4) 


56 (5) 


4(2) 


295 


99 




600 




296 


26 (10) 


12 (2) 


25(4) 




297 






640(3) 




298 


50 




850 




302 










303 


310 




1,400 




304 


55 




42(2) 




305 


470 




1,800 




306 


150 




550 




■107 


33 




108(2) 
















73 




62(2) 




Tin 


80 




32(2) 




•^11 


340 




700 




315 


36(4) 








316 


66 (4) 








323 


98(2) 








326 


140 (2) 








327 


1 = 55 % 




12,000 




328 


] = 49 % 




I =45% 




r 329 


I = 58 % 




8,000 






1=9% 




I =16% 




331 


I = 15 % 




I = 18 % 




332 


I = 37 % 




1 = 41 % 




333 


I = 62 % (2) 




I «25% 




334 


1 = 42 % 




6,000 




335 


I = 55 % 




6,000 




336 


1,400 




600 




337 


] =20% 




I = £. to 




338 


I = 24 % 




1-32% 




339 


1,700 




1,500 




340 


1-14% 




I = 21 % 




341 


2.400 




3300 




342 


360 




700 
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344 
345 


500 
1 = 11 % 
5,000 




680 
1 = 14% 
I = 30 % 




346 
347 


6,000 
I = 12 % 




1 = 34% 
1 = 0% 
1 = 36% 




348 
349 


I - 31 % 
550 




330 




350 


1 = 4% 




1 = 20% 





«. A 5 h > (Hamilton) A T * *7 - £ x 5 s " — a > * 
fflv^ 96 -^JV7^oN^^^t, 3WIMMP-3, MM 
P- 9 is J: l/UMP- 2 fcrc? VMZiftotz 0 

^T^IQo'fittinMtLT^L/Co n=X%j fcw*HTU>*»*»:U X ti 
5 ^MKjslt&M^fc^-fo 
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»* 


MMP-3 

icso 


MMP-9: 

icso 


MMP-2 

icso 


69 


J = 0 % i I = 0 % 


|1 = 0% 


70 


] = 44 % 1 1 = 7 % 


j 1,750 


71 


1,160 |I=24% 


1969 


72 


409 


I =22% 


90 


85 


80 


767 


32 


86 


51 


442 


1Z5 


87 


1=8% 


1 = 0 % 


1 = 40% 


93 


129 


>1,250 


36 


94 


224 


1,850 


155 


95 


79 


77 


26 


96 


232 


>1,250 


72 


97 


153 


229 


48 


98 


537 


>1,250 


492 


99 


36 


835 


26 


100 


17 


3,220 


14 


101 


1 = 45 % 


I = 10 % 


3,320 i 


102 


78 


698 


25 


103 


57 


I = 28 % 


30 * 
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1 CLA 




I = 18 % 


63 


1 0^ 


33 


I = 37 % | 


14 


i run 


D/ 


622 


43 


107 




I -34 % 


16 


108 


t o or 

1 = 0% 


1 = 4% 


I = 16 % 


109 


28 


1 290 


6.6 


110 


37 


t-26 % 


38 


111 


lo 


4 730 


3.9 


112 


30 


R84 


11 


113 


Zo 


1 330 


44 


T 1 /I 

114 




439 


68 


115 






1,750 


116 


137 




38 


127 


605 


1 770 


40 


128 


561 


71c 
/ID 


145 


129 


237 


771 


fiQ 

07- 


134 


304 




fA 


137 


>l / 250 


1,4UU 




138 


905 


1 = U /0 j 


DOJ 


139 


5,000 


c Ann 




140 


1,030 


> 1,250 


747 


141 


< 5,000 


t _ n m 


1 170 


143 


309 


1,400 


111 
111 


144 


15 


29 


*X A 


145 


7.5 


19 


7 1 


146 


2,400 


2,710 


KIR 


147 


266 


676 


HI 


148 


90 


454 


o** 


149 


109 


512 




150 


371 


"5/ 




151 


371 


OU/ 


70 


152 


367 




210 


153 


CQA 


1 mo 


127 


154 


4/U 




37 


155 


777 




50 


156 


126 


IAS 


21 


157 


111 


142 


OD 


158 


37 


>ouu 




159 


116 


>1,250 


42 


160 


147 


1,060 


42 


161 


46 


1,560 


38 


162 


181 


1 = 8% 


22 


163 


64 


I = 18 % 


17 


164 


30 


82 


3.9 


165 


13 


55 


3.0 
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166 


103 


381 


35 


167 


1 = 18% 


1 = 23% 


1 = 31 % 


168 


49 


163 


15 f 


169 


245 


1,080 


80 


170 


296 


1,800 


103 


171 


663 


3,520 


452 


172 


456 


1,930 


175 j 


173 


119 


814 


104 


174 


144 


522 


56 


175 


I = 28 % 


1 = 6% 


5,000 


176 


1 = 26% 


1 = 24% 


2,000 


177 


1=11 % 
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* * v yj ;u 9- * ) - 5- [ (4' - * 

do [1, i' - t* 7 x - ;u ] - 4 - -f a- ) 

iff - ;P ] - , (la, 2/3, 5 0)- 

385 : y^D^>^>*jU>t > 2 - [ (4 ' - ^ □ 

D [l, l ' - tf 7 1 r ;H _4_^ ;p) % 

- ] - 5- [ (l, 3-^bKD-4-nha 

- 1 , 3-5?t*V-2H-'f VOF - ;P-2 

- -f ;l/ ) ^ 5 1 ;b ] - , (la, 2/3, 5 0)- 

386 : ^ i> D ^ > ^ > * # > 8?, 2- [ (4* - £7 P 

^ d [ 1 , i , -t*7x-;p]-4--r;u)^;u^ 

- )V ] - 5 - [ ( 1 , 3->>tb*n-5--bO 
-1, 3-/t*y-2H-<yOF-)l'-2 

- -T ;i/ ) ^ 5^ JU ] - , (la, 20, 5 0)- 
387: 5> ^ D^>^ > # Jl/ # > , 2 - [ (4* — £7 □ 

□ C l , l' - h'7i-;H 

- )V ] - 5 - [ ( 1 , 3-5*fcFD-l, 3-2? 
**V-2H-^>X [f] -Y V <f > K - * - 2 

- -f ;i> ) j* ^ ;u ] - , (la, 20, 5 0)- 
388: > & a ^ > ^ y # ;V # > Wt, 2 - [ ( 4 ' - ? P 

) □ C 1 , i'-t7x=.;v]-4--f^)^;i.^ 

- ^ 3 - 5- [ (4-i7PP7x/=^v-) * ^ ;p ] 

(la. 20, 5 0)- 
389: ->^D^>^>*;i/jK>gf, 2 - [ < 4 * - P 

□ Ci. 1' -t*^x-;i/] - 4 - -i )V ) # ;p # 

- )V ] - 5 - [ [ ( 1 , 3-^fcKD-l, 3- 
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v 5 ^-^rV-2H--fV-f>H-,»l'-2-'f;i/) * 
+ 5" 3 * )U 3 - . (la, 213, 5 0)- 
390: 5/^D^>^>*;k-#>R« 2 - [ (4* - £r O 
□ [1, 1* - tf 7 x - )V 3 - 4 - -f JU ) *J )l/ # 
- 5- [ ( 5 - £ D O - 1 , 3 - i? t K D 

- 6 - - h n - 1 , 3-ytty-2HMV-f 
> H - ;P - 2 - < ) ^ 5 1 >»H - . (la. 2 0, 
5 0)- 

391: zs 2 n K > ? > ft )V # >m> 2 - [ < 4 ' - * O 

n [i, i * - e 7 i - ^ ] - 4 - -r ) # ;p # 

-;P]-5-[(5, 3 - v> 

t P D - 1 . 3--;* + V- 2H-<VOF- 
;P - 2 - -f ^ ) * J- )V 3 - , (la. 2/3. 50) 

392: is ? a > ? > % )V & > m, 2-[(4-T5y 

- 1 , 3-S?tFP-l, 3-^*^V-2H- 

-r v -r > F — ;p-2--fjP) ^^;w3 - 5 - 

[ (4* - * pa [1, 1 * - f 7 x = JH - 4 

- <i ) * )V - ] - , (la, 20, 50) 

393: ? P 7 9 > % )\> # > 2 - ( 7 t 5 1 ^ v ) 

-4 - [ (4* - >7 P P CI. 1' -t*7x-)H 
-4--f^)*^* = iV3-« (la. 2a. 4 
a ) - 

394: :> # P 7 * > # ;U # > ^ 2 - ( 7 -fe 3=" ^ * * -> ) 
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-4 - [ (4* - * D O [1, 1' - t* 7 X X )V ] 

- 4 - -f )U ) jj )V tf - )V ] - , (la, 20, 4 
a ) - 

395: >- D 7 ? > % )U tf > Wt, 2- ( 7 -fc ^ ;i/ :* * ) 

-4 - [ (4* - £ D □ [l F l ' - tf 7 i - jl/ ] 

- 4 - i* ;p ) # ;u # - ;p ] - » (la, 2a, 4 
5 ) - 

396: ^ 2 U 7 ? > j] )V tf 2 - ( 7 -fc 5^ A * * ~> ) 

-4 - [ (4' - i> a a [l, l ' - f 7 x z jH 

- 4 - -f ;p ) fj JV tf — ;P ] - . (la, 2 0, 4 
0 ). - 

397 : 5'9U7?>jjJI\,j$>Wt* 2 - [ (7t5 L JPt + 
5/) 3 1 ;M - 4- [ (4' - £ D D [1, 1' 

- fc* 7 x. - )U ] - 4 - f ;u ) * ji/ # - ;t, ] 
(la, 2/3, 4a)- 

398: $s2U7#>%JUtf>Wt. 2- C (7tfJ^ + 
:> ) * )V\ - 4- [ (4' - £ D D [1, 1' 

- tr 7 x n ;u ] - 4 - -f ;u ) t> jv tf - ;u ] 

(la, 2a, 4a)- 
399: S> ^ □ y *? > # ;p # > 2- [ ( 7" ± ^ )V * * 
•>) * =f- )V~\ - 4- [ (4* - 9 O O [1, l ' 

- tf 7 x. - )V ] - 4 - -T ;ir ) f3 )V tf - )V ] 
( 1 a, 2 j3 . 4 0)- 

400: ->i7D7^>*;i/^>®r, 2 - [ ( 4 ' - £ a □ 
[l, l' - t: 7 i r ;i/ ] - 4 - < ;i/ ) A >p 3j? - 
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)V ] - 4 - [ ( h H d * -> ;* ^ )V ) - , (la, 
2 /3 , 4 0 ) - 
401: S/^o7*>;*7;i/tf>®, 2 - [ (7-fe^;W*4r 
>')^5 1 ;i']-4-[(4 , -^PO[l. 1 ' 

- 4 - ;u ) * # - ;u ] 

(la, 2 a, 4 0 ) - 
402 : J'^D7?>*J1/#>S, 2- [ (4* - £an 

[1, 1' - k* 7 ^ - )V ] - 4 - -i )V > * ;w # n 
;P ] - 4 - [ ( 1 , 3-^bHn-l, 3 - 5> * 
^ y - 2 h - -f vf > H - ;p-2--t;p) * ^ )V] 

) 

(la, 2/3, 4 0 ) - 
403: 3 - 7 ^ > ft )V OH > Wt. 4- [ (4* -*DO 

[1, 1 ' - f7i-M " 4 - AJ^- 
)V ] - 2 - [ ( 1 . 3-$>fcKa-l. 3 - v> * 
* y - 2 h — -f v -t > H — ;p - 2 - -f )V ) ' * ^ )V ] 
^ h ^ fc F a - , (2a, 33, 4a)- 
4 04:' [1, 1' -K7x=;H ~ 4 - 7 * > 4' 

- jrna-o - [2 - [ [2 - ( * h * # ;P # 
n;l/) ^ > -f ;i/ ] 7 5 7] x ^ ;w ] - r - * * 

) v - 

405: 2 H-< , H>H-^-2-^?>St» a - [2 

- (4* - 7 D a [1, 1' -b*7x-)U] - 4 

--r;i/) - 2- *^vx^;u] - l. 3 - v t H 
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406: 2 H--f y-f>F-^-2-^*>t, a - [2 

- (4' - 7 P P [ 1 , l ' -t*7x-;H - 4 

- -r ;v ) - 2- t4vifiH - i, 3 - s j t h 

407: 2 H--f 7 > P-iP - 2 -^^>K. a - [2 

- (4* - 7 P P [1, 1 * - t7x^;H - 4 

- ;p ) - 2- * + yif ;M - i , 3 - b k 
P - l , 3 - yt + y- 4 - (7i-;m 

408: 2H--fy-f>H-;W-2-^^>»E, 5 — T 5. 

7 - a - [2 - (4* - 7 P P [1, 1 • -t*7 
x ~ ] - 4 - -X )U) -2-**FV3L^)\,-\ -1, 
3 - t h* D - 1 . 3 - 'J * * y - 

409: 2 H - ^ > X [f] -f V < > H - - 2 - > 
Wt> a - [2 - (4* - 7 P P [ 1 , 1 ' - t7 
x — ;p] - 4- ^;i/) -2-^-^yx^ 1 ;U] - l , 
3-^tKP-l, 3 - sj- * y - 

410: 2H-^>X Cde] -f !/ + / 'J > - 2 (3H) 

- 7 > a-[2-(4'-7PP[l, 1 

' - e 7 x ^ ;p ] - 4 - -f ;w ) 
;M - i . 3 - * y - 

411: l-KDiJj?>^^>», a - [2 - (4* -7 

pp [1, l* - fc* 7 x n ;H - 4 - -r )V ) - 2 

- t + V X f Jl/ ] - 2. 5 - -y * y - 

412: 1 - M □ U 5» > "7* 7 > a - [2- <4* -X 
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h * -> [ 1 . 1 ' - t' 7 i r ;H - 4 - < )V ) - 
2 - tif yxf - 2. 5 - 5> * * V - 

413: 2H-< 'H >H-^-2-7^>l, or- [2 

- (4' — ^7 D D [1, 1' - h' 7 x - JH - 4 

- <f )]/ ) - 2- ^*l/X^;i/] -1, 3. 3a, 
4, 7, 7 a-A^tk KD - 1, 3 - V X * V 
— » c i s — 

4H: 2 H - -f V> «f > H - 2 - 7 * > a - [2 

- (4' - * D D [1, 1' -t'7i-JH - 4 
--f;i/) - 2- ^*^VX5 1 ;P] - 5- (1, 1 - 

;nf^) - i, a-s'tFP-i. 3- 

v 5 * * V - 

415: 2HM'H>F-^-2-y?>i, 5. 6- 
V 9 n n - a - [2 - (4' - 9 u a [ 1 . 1* 

- tf 7 x — )V ] - 4 - -f ;u ) - 2- ^-^vx5 1 ;p] 
-1, 3-v?kHa-l, 3-v'^^V- 

416: 2H--f , /'f >F-*-2-?^>I, a - [2 

- (4' - ^DD [1, 1 ' - f 7 i r JM - 4 

--fji/) - 2- ^-^yx^;i/] -1, 3 - 5? t H 

P-5-^^;p-i, 3 - V * *r V - 
417: 2H-tDD [3, 4-c] \£*JS?>-2--7? 

>M, a - [2 - (4' - ? u a [ 1 . l ' -f 

7 x r Jl/ ] - 4 - )V) - 2 - t * V x f JH - 

1, 3 - y b K n - 1 , 3 - 5? * * V — 
418: 1 H - ^ > X [de] 'fV.*/ l J>-2 ( 3 H ) 
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- 7* * > ^. 6-^D=E- a - [2 - (4* - ^ 
OD [l, l ' - t 7 x - ;U] - 4 - < Jlr ) - 2 

-ttvif*] - l, 3 - v * * y - 

419: 6H-1. 3-5?** yn [4. 5 - f ] >f y < 
> P - )l - 6 - Zf 9 > 8?, a - [2 - (4* - /7 
PD [1, 1* - t* 7 x — ;p ] - 4 - < ) - 2 
-t + VXf A] - 5, 7-yt Fo - 5, 7 - 

5> * * y - 

42 0: 2H-<y<>H-;V-2-y^>^, a - [2 

- (4* - 9 P P [1, 1 * - tf 7 x - )V ] - 4 

- -f ;p ) - 2- **yx^;u] - i, 3 - t p 

P-5-fcPn*>-l, 3 - V it y - 
42 1: 2H--fV-f>H-il/-2-y^>at. a - [2 

- (4' - ^na [1, l • - t7izjH - 4 

- -1, 3 - 5? t P 

D-4-fcPO*->-l, 3 - i? * *■ y - 
42 2: 2 H--fV-f>F-*-2-r3'>l. a - [2 

- (4* - ^DD [1, 1' -t?7i = JH - 4 

- -f ;w ) -2-**yx^;i/] - i , 3 - i? t p 

+ 3 - 5? * * y - 

42 3: 2 H-'f V >f > F-Jk - 2 - 7^ >K, a - [2 

- < 4 ' - ^ D D [ 1 . 1 ' — h' 7 x r A] - 4 

- < ;i/ ) -2-**yx^;i/] - i , 3 - *j t p 
p-4-^p*5/-i, 3 - v Or * y - 

424: 2 H-< yOF-*-2-7"^>l, a - [2 
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- (4' - 2 P P [1, 1' - t: 7 x x ;P ] - 4 

- 2- ttyif;H - i, 3 - t F 
p - i , 3-s>**y-5 - [ ( 2 - 5 1 X X # 
# - * ) * * ] - 

425: 2 H-'( i ;OF-il'-2-;Ol!, 5 - (7 
•fe ^ ;W ^ ^ ) - a- [2 - (4' - ^7PP [ 1 , 

i' - t* 7 x x ;u ] -4 — r ) - 2 - ^- 4=- y x 

5 1 ;W 3 - 1 . 3-yhFD-l, 3 - V * * V - 
426: [1. 1' - tf 7 x X ;U ] -4-7*>B£> 4' 

-^DP-T-^^y-a - [2 - (7 x X ;W ^ 

*) ifJH - 
427: [1, 1' - - 4- ^^>», 4' 

- ^ p p - a - [2 - [ [ (4-* h * -> !7 x - 

^5^JH 9* * ] X 5" JU] - 7 - * * V - 
428: CI. 1* -4-7*>&. 4* 

-/?DD-r-t^y-« - [2 - ( 7 x X 7. 
;U 7 4 x ;P ) x =f- )V ] - 
429: 2 H - > X [ f ] -f > H - * - 2 - > 
o - [2 - (4* -lh + >> [i, 

7xx;n - 4 - -r ;w > -2-**vxy;v] - 
i , 3 - v t h p - i , 3 - s> a- * v - 

4 30: [1. 1 ' - £ 7 x x;W] - 4— 7 * a- 
(7tf / ) - 4* - ^□o-r-^-^y 

431: 2H--fy<>K — A» - a. * It > Bt, a - [2- 
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;H 7x-;H ^ * 3 * )V ] - r - * 
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438 : M *>» ° C 2. 2. 1 1 ^ * H " 5 - X > - 2 - 

3 - C [4- - 

c x. i ■ - u? * = in - 4 ;n = 

[ < 4 • - * D D [ 1 . 1' ~^X-JV] - 4 

- >f ;i> ) * # x ;H - 

^^d^>^>*^*>«- 2 " [ ( 4 ' " * ° 
□ [ i , i»-tf7xx;H-4--f^)*^^ 

(la, 2/3, 5a)~ 
5 ,*D'*>*>***>»* 2 - C ( 4 ' - f ° 

( 1 a, 2 0, 5 & ) - 

[ [ (4' - <^>^^**- >:> C 1 ' 1 ~ k 

7 x = )V ] - 4 - -r >v 3 # ;u # x ;w ] - 

- 4 - -f /V ] * * * - * 3 ~ 

* ) ^ ^ 3 - 
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